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21
General Comments and answers to specific information requests
Specific information requests:
1. Cosmetic products: According to the Annex XV report (Annex C), there is no single ‘drop-in’ or ‘one-for-one’ alternative substance that could be used to replace D4, D5 or D6 in leave-on cosmetic products or D6 in rinse-off cosmetic products. However, as noted in the report, many cosmetic products within the same product category do not contain D4, D5 or D6. On this basis, the Dossier Submitter has concluded that alternatives are available. Please tell us which ingredients are used in these alternative cosmetic product formulations (differentiated between product groups). In addition, where you have knowledge in substituting D4, D5 or D6 in cosmetic formulations, is your experience different from the assumptions outlined in section 2.5.1?
2. Dry cleaning: According to the Annex XV report, it is proposed that 10 years after the entry in force the use of D5 for dry-cleaning will continue to be permitted only if ‘D5 is fully recycled or incinerated, and where there is no release to air or wastewater.’ Do you have information on the availability of dry cleaning equipment that would fulfil these criteria either now or in the future? When could these criteria be fulfilled and how much would this cost? What would be the impact of (i) bringing the date forward by five years or (ii) if no derogation for dry cleaning was proposed.
3. Use of D4, D5 and D6 in pharmaceutical products and medical devices: The Annex XV report provides aggregated tonnage data for all types of pharmaceutical products/medical devices. This includes two types of products (scar and wound treatments and stoma care products) for which a derogation is proposed. In order to support the proposed derogation, can you provide information on the tonnage of D4, D5 and D6 placed on the market in scar and wound treatments and stoma care products?
4. Presence of D4, D5 or D6 as residues in silicone polymers used by consumers and professionals: According to the Annex XV report, it is possible that some silicone polymers mixtures, used by consumers and professionals, may unavoidably contain D4, D5 or D6 residues above 0.1% w/w of each substance. Under the proposed restriction, these mixtures would no longer be allowed to be placed on the market after the proposed transitional period ends. This may particularly affect mixtures containing silicone polymers used as sealants in construction or as medical devices (e.g. dental impressions/imprints). However, sufficient detailed information was not available during the preparation of the restriction proposal to allow the Dossier Submitter to conclude on the precise conditions of a derogation that would prevent these unintended impacts. For a derogation to be considered you must provide specific, concrete and detailed information in the public consultation on:
a. the identity of the mixture (brand name if relevant),
b. the specific function of the mixture, its sector of use (e.g. construction, dentistry), and the quantity of mixtures placed on the market,
c. the residual concentration (%w/w) of D4, D5 or D6 in the mixture,
d. information on why it is not feasible to reduce these concentrations below 0.1% w/w, and
e. analysis to demonstrate and if possible quantify the negative impact of not derogating the use.
	Ref.
	Date/type/Org.
	Comments

	2022
	Date: 2019/05/06 11:52

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: European Automobile Manufacturers Association - ACEA

Org. country: Belgium

	Comment:
The EU Automotive Industry welcomes the proposed derogation in the current restriction proposal about the uses at industrial sites. 
Although the following is not covered by the current restriction proposal, we would like to take the opportunity to make you aware that the automotive sector cannot waive the usage of silicone polymers, which may contain residues of D4|D5|D6, especially for the production of applications such as grommets, sealants or special adhesives, which are especially of importance for E-vehicles & Li-Batteries because here, no substitution is possible today.


	
	
	Dossier Submitter response:
Thank you for your participation in the consultation. We note your points about the use of silicone polymers in the automotive industry and that you do not expect the restriction to affect your industrial applications.


	
	
	RAC Rapporteurs comments:
Thank you very much for your information on use of silicon polymers in the car industry, especially its importance for E-vehicles.


	
	
	SEAC Rapporteurs comments:
No additional comments.

	2034
	Date: 2019/05/13 12:38

Content:
Scope or restriction option analysis;
Environmental emissions;
Transitional period

Type: BehalfOfAnOrganisation

Org. type: National Authority

Org. name: Norwegian Environment Agency

Org. country: Norway

	Comment:
Norwegian comments to the restriction proposal for D4, D5, D6 
General comments
The Norwegian Environment Agency welcomes the restriction proposal on D4, D5, D6 and thanks ECHA for their efforts on preparing the proposal. The Norwegian CA agrees that there is a need for action at EU level to prevent emissions and reduce risks from D4, D5, D6 due to their PBT/vPvB properties and hence supports the inclusion of D4, D5 and D6 in Reach Annex XVII.
The Norwegian CA welcomes the inclusion of D6 wash off products in the scope of the restriction proposal to avoid switching to D6 as alternative for D4 and D5 in wash off products, which already have been restricted. 
In Norway the cyclic siloxanes D4, D5, and D6 are on a national priority list due to their PBT/vPvB properties. This list includes more than 30 named substances and groups of substances of high concern to human health and the environment. Norway aims to reduce emissions of these substances continuously, with a view to eliminating them completely by 2020. 
We recognise that a definition of the term "art and antiques" is missing in the restriction proposal. 
Comments on the scope:
In the restriction proposal the abbreviation D4, D5 and D6 are not specifically mentioned in the left column of the proposed restriction, table 13. This might be helpful since the abbreviations are used throughout the restriction proposal.
We recognise that for the restriction of D4 and D5 in wash- off personal care products a transition period of 2 years was agreed. In the recent restriction proposal, a transition period of 5 years is proposed for D4, D5, D6 for leave-on cosmetic products. We recommend that a better justification for the longer transition period of 5 years should be elaborated.
For the use of D5 in dry cleaning a transition period of 10 years is proposed. Since specific information requests on dry cleaning is launched in the public consultation the Norwegian CA recommend reconsidering the 10-year transition period based on the input from stakeholders.
Some of the derogations are limited to a specific restricted substance in the mixture (for instance 3b), and we assume that when no substance is mentioned the derogations is valid for D4, D5 and D6 (like for instance for 3a).
In our opinion the derogation in paragraph 3a) "dry cleaning industrial sites" is not specific enough for enforcement purposes.
In the derogation 3g) "placing on the market of D5 for the cleaning or restoration of "art and antiques" we recommend specifying that it applies for professional use. 
Comment on monitorability
With the scope of the current restriction compared to entry 70 in Annex XVII, D6 should also be included in the industry-led voluntary monitoring program on siloxanes in WWTPs. Further, due to the scope and concern on the current restriction proposal compared to the D4 and D5 restriction in wash off products, air-samples should also be considered. This would allow monitoring of releases from other products than wash off and to assess the effects of the restriction. 
Comment to annexes to the restriction report, tonnages
Table 10 in the annex to the restriction report gives an overview of the considered annual EU tonnage across the various exposure scenarios. We recommend looking closer into the SPIN database (SUBSTANCES IN PREPARATIONS IN NORDIC COUNTRIES), where information of substances in mixtures can be found http://www.spin2000.net/spinmyphp/
A search on D4 in the database showed that the substance is notified in Denmark in 2017 with 0,4 tons for the industrial use category (NACE) G 45: wholesale and retail trade and repair of motor vehicles and motorcycles, whereas no such use is reported in table 10 of the annex.


	
	
	Dossier Submitter response:
Thank you for your participation in the consultation, and your support for the proposed restriction.

We have taken into account the comments on the proposed restriction wording, and updated the Background Document accordingly. Note that the current wording aims at expressing the intention of the Dossier Submitter and that the European Commission will ultimately decide on the wording of the conditions of the restriction in Annex XVII.

The inclusion of D6 in the industry-led voluntary monitoring programme on siloxanes in WWTPs is already mentionned in the Annex XV restriction report (section 2.8), and we have taken note of your suggestion that D4, D5 and D6 could also be monitored in the atmosphere as part of this programme.

With regard to the proposed transitional periods, the Dossier Submitter notes your request to (i) better justify the proposed five year transition period for leave-on cosmetics, especially when compared to the two year transition period that was granted for the D4 and D5 restriction in wash-off cosmetic products, and (ii) to reconsider the 10 year transition period for use of D5 in dry cleaning.

In both cases, we have reviewed and taken into consideration the justifications and information provided in this consultation, and we have updated the Background Document accordingly. The committees will evaluate the information provided.

Finally, we recognise that not all uses of D4, D5 and D6 might have been captured in the tonnage reported in the Annex XV restriction report in which the main sources of information were the call for evidence, market survey and REACH registration dossiers. The information contained in the SPIN database comes from mixture composition notifications to the product registries of Norway, Sweden, Denmark and Finland. The companies reporting to the product registries are placing mixtures on the market that might not reach the 1 tpa threshold for REACH registration obligations; this might be a reason why some uses are not captured in the REACH Registration dossiers. We also note that the scope of the proposed restriction is generic and this will capture all of the uses identified in the SPIN database (unless specifically derogated).


	
	
	RAC Rapporteurs comments:
Thank you very much for your support of proposed restriction. We also appreciate you proposal for clarification of restriction wording.

It should be noted that the inclusion of D6 in the industry-led voluntary monitoring programme on siloxanes in WWTPs is already mentionned in the Annex XV restriction report (section 2.8). The suggestion for monitoring of D4, D5 and D6 in the atmosphere is noted.

We agree with your comment regarding the better justification for transition period. From a risk perspective, the transitional periods for PBT/vPvB substances should be as short as possible. Therefore, the justification for the proposed five year transition period for leave-on cosmetics, especially when compared to the two year transition period that was granted for the D4 and D5 restriction in wash-off cosmetic products, should be elaborated and critically evaluated by SEAC. The 10 year transition period for the use of D5 in dry cleaning is acknowledged to be long but is necessary to develop fully closed systems with no emission of D5 to the environment.

We appreciate that the Dossier Submitter has reviewed and taken into consideration the justifications and information provided in this consultation, and updated the Background Document accordingly. 

We also appreciate the other uses of cyclic siloxanes that are not specifically mentioned in the Annex XV report. We agree with the Dossier Submitter that not all uses of D4, D5 and D6 might have been captured in the tonnage reported in the Annex XV restriction report in which the main sources of information were the call for evidence, market survey and REACH registration dossiers. The companies reporting to the product registries are placing mixtures on the market that might not reach the 1 tpa threshold for REACH registration obligations; this might be a reason why some uses are not captured in the REACH Registration dossiers. We also agree with the Dossier Submitter that the scope of the proposed restriction is broad enough to capture all of the uses identified in the SPIN database.


	
	
	SEAC Rapporteurs comments:
The SEAC Rapporteurs have noted that the comments received in the consultation have resulted in a number of adaptations in the text of the scope, e.g. professional use was added to cleaning and restoration of art and antiques, the reference to industrial sites in dry cleaning has been changed into ‘in strictly controlled closed dry cleaning systems for textile, leather and fur where the cleaning solvent is recycled or incinerated’. The Dossier Submitter has also extended the argumentation for a five year transitional period for leave-on cosmetics and 10 year transition period for dry cleaning.


	2052
	Date: 2019/05/17 12:19

Content:

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: The information shared in this letter includes volumes, compositions and application related information which are confidential to our company. Confidentiality is requested to protect the commercial interest of our company.

	Comment:
-


	
	
	Answer to specific info request 3:
See attached confidential letter

	
	
	Answer to specific info request 4:
See attached confidential letter

	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.



	2078
	Date: 2019/05/17 18:25

Content:

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United States

Country:
United States

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: <redacted> intellectual property includes the know how associated with maximizing the sustainability of utilizing D5 in the dry cleaning process and disclosing some of this information would undermine our intellectual property position.

	Comment:
See Specific Information Request #2 Below.


	
	
	Answer to specific info request 2:
See attachment.


	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.



	2084
	Date: 2019/05/17 23:12

Content:
Hazard or exposure;
Environmental emissions;
Information on alternatives;
Information on costs;
Information on benefits;
Other socio economic analysis (SEA) issues;
Transitional period

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Personal Care Products Council

Org. country: United States

Attachment:




	Comment:
Please see attached


	
	
	Dossier Submitter response:
Thank you for the comments provided on the following topics: (i) uses in cosmetic products, (ii) PBT/vPvB status, and (iii) time required for substitution.

Please note that the PBT/vPvB status of D4, D5 and D6 was decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. PBT/vPvB substances under REACH are non-threshold substances where releases to all compartments shall be minimised.

Regarding the transitional period proposed, we have reviewed the responses on this aspect to the consultation, both in confidential and non-confidential submissions. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. We have considered all the information available to us when proposing the transitional period for this restriction and this is reflected in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We agree with Dossier Submitter that the PBT/vPvB status of D4, D5 and D6 is decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. Comments on proposed transitional period are noted.
We appreciate that the Dossier Submitter has reviewed and taken into consideration the justifications and information provided in this consultation, and updated the Background Document accordingly.


	
	
	SEAC Rapporteurs comments:
The respondent indicates that the reformulation process is not only financially costly, which is recognised by the Dossier Submitter, but also very time consuming. They further indicate why they would need a 10 year implementation period in the case the proposal will be implemented, specifically in the case there are no alternatives. The argument by the Dossier Submitter that alternatives are available for all product groups is not rejected nor discussed. The SEAC Rapporteurs support the argumentation provided by the Dossier Submitter on the variability of the submissions considering the transitional time.


	2089
	Date: 2019/05/19 22:01

Content:

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: FEICA - Association of the European Adhesive & Sealant Industry

Org. country: Belgium

Attachment:


 
	Comment:
-


	
	
	Answer to specific info request 4:
FEICA, the Association of the European Adhesive and Sealant Industry, is a multinational association representing the European adhesive and sealant Industry. This speciality chemical sector represents more than 2% of the total European chemical industry’s turnover and contributes more than 14 billion euros to the EU economy. Within the sealant sector, silicone sealants represent the biggest market
•	D4/D5/D6 ends up in silicone sealants as an impurity of the silicone polymer used as raw material.
•	D4, D5 and D6 have no known technical function in silicone sealants and sealant producers do not add D4/D5/D6 to their sealants intentionally.
•	For a given formulation, the concentration of D4/D5/D6 in the silicone sealant depends solely on the content of impurities (D4/D5/D6) in the silicone polymer which has been used as raw material.
•	Formulators of silicone sealants are not able to reduce the content of impurities (D4/D5/D6) in purchased silicone polymers. 
•	Consequently, the manufacturers of silicone sealants are not in the position to indicate what the maximum concentration of D4/D5/D6 in their sealants should be.  
•	However, in view of the usual criteria for environmental labels (SVHC < 0.1%) such as green building schemes (Nordic Swan, Basta, LEED, DGNB etc), Blue Angel and company policies, formulators of silicone sealants expect silicone polymers to have a concentration of D4/D5/D6 below 0.1% as soon as possible.
•	Silicone sealants make up a significant share of the sealant market because of their specific properties such as durability, weathering resistance and chemical resistance.
•	Silicone polymers are essential and indispensable as the main raw material, with up to 90% content in the finished silicone sealant. It is crucial that silicone polymers remain available as raw materials for silicone sealants to ensure the continued availability of silicone sealants,). 
•	To avoid market interruption, it is important that a sufficient transition period is foreseen to allow the producers of silicone polymers to meet their reduction targets for D4, D5 and D6. 


	
	
	Dossier Submitter response:
Thank you for your participation to the consultation. We note your points about the use of silicone polymers in the adhesive and sealant industry and that you do not expect the restriction to affect the placing on the market of silicone sealants and adhesives.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comments regarding the use of silicone polymers in the adhesive and sealant industry.


	
	
	SEAC Rapporteurs comments:
The formulators of silicone sealants indicate that they are not able to reduce the content of D4, D5 and D6 (as an impurity) in purchased silicone polymers. However, it is not indicated in the submission whether the amount of impurities in the polymers can be reduced in the future and what time is needed for that. The formulators further indicate that to avoid market interruption, it is important that a sufficient transition period is foreseen to allow the producers of silicone polymers to meet their reduction targets for D4, D5 and D6. No further argumentation is provided on the time necessary for that.


	2094
	Date: 2019/05/20 04:24

Content:
Hazard or exposure

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Japan Cosmetic Industry Association

Org. country: Japan

Attachment:


 
	Comment:
Regarding PBT Judgment
In this proposal, these cyclosiloxanes are categorised as PBT. However, the Chemical Substance Control law in Japan, at least, D5 was not regarded as PBT because of lack of toxicity. Although D4 and D6 are categorized as monitoring substances instead of PBT, none of these siloxanes are prohibited for use in cosmetics in Japan. 1)  Considering the situation in Japan, we believe there is no sufficient scientific evidence to conclude PBT judgment of these substances.
Regarding vPvB Judgment
In general, vB judgment is based on result of a test evaluating BCF.  With this evaluation, usual environmental monitoring corresponds well to bioconcentration as seen for chemicals such as PCB. However, in the case of cyclosiloxane (D4), a discrepancy is observed in publicly available monitoring results of bioaccumulation in an actual environment.2) This result demonstrates that solely use of BCF is not appropriate for assessment of environmental impact of chemicals. In addition, the judgments of vPvB for D5 and D6 by ECHA are based on BCF data determined in a closed system, however it is reported that cyclic volatile methyl siloxanes show lower bioconcentration due to their superhydrophobicity.3) These results suggest that various parameters should be applied in order to assess bioconcentration and/or bioaccumulation impact of substances with properties of cyclosiloxanes (hydrophobicity and volatility).  
References:
1) https://www.meti.go.jp/shingikai/kagakubusshitsu/shinsa/pdf/173_01_00.pdf
2) Powell D., et.al. Bioaccumulation and trophic transfer of cyclic volatile methylsiloxanes (cVMS) in the aquatic marine food webs of the Oslofjord, Norway. Sci. Total Environ. (2018) 622-623, 127-139
3) Mackay D., et.al. Bioconcentration and Aquatic Toxicity of Superhydrophobic Chemicals: A Modeling Case Study of Cyclic Volatile Methyl Siloxanes. Environ. Sci. Tec. (2015) 49, 11913-11922


	
	
	Answer to specific info request 1:
Cyclosiloxanes (D4, D5 and D6) are highly versatile principal raw materials that have been used in cosmetics for a long period (more than 40 years), and the replacements of cyclosiloxanes (D4, D5 and D6) with other raw materials are very difficult from a technical perspective. Cyclosiloxanes (D4, D5 and D6) are physiologically inactive, highly safe to the human and highly stable in cosmetic products. And as a special function, they enable to exert water-proof, long-lasting make-up effects, and provide cosmetics with excellent usability to the market. As a result, they have contributed greatly to the improvement of QOL of consumer in a unique manner, which will be lost once they are removed from the formulas. 
A surveys recently conducted in several countries reports that “cyclosiloxanes do not pose a danger to the environment or its biological diversity.” Cyclosiloxanes are volatilized in the air after used for cosmetics as a human body, and is decomposed into silicon dioxide, carbon dioxide and water in a short period of time. The impact is considered to be minor.
In the ECHA's report “potential overlapping between proposed restrictions on D4, D5, D6 and microplastics”, the socio-economic analysis is conducted for both products which contains both D4, D5, D6 and microplastics, assuming that in the event both restrictions are implemented at the same time. However, we are concerned that it might not be regarded as accurate analysis data that handling two substances with completely different environmental impact and substitution difficulty together.


	
	
	Dossier Submitter response:
Thank you for the comments provided on the following topics: (i) PBT/vPvB status, and (ii) overlap with the restriction proposal on intentionally added microplastics.

Please note that the PBT/vPvB status of D4, D5 and D6 was decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. PBT/vPvB substances under REACH are non-threshold substances where releases to all compartments shall be minimised.

Regarding the potential overlap between the restriction proposal for D4, D5 and D6 and that on intentionally added microplastics, we note that the cost calculations undertaken in each of the restriction proposals were done without account of any potential cost-savings resulting from the overlap. We will take note of the evidence provided on the potential impact of the overlap on costs in the report mentioned.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We agree with the Dossier Submitter that the PBT/vPvB status of D4, D5 and D6 is decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. The comment on potential overlap between this restriction and the intentionally-added microplastics restriction is noted.


	
	
	SEAC Rapporteurs comments:
The SEAC Rapporteurs took note of the answer of the Dossier Submitter that they did their cost estimations for D4, D5 and D6 and the microplastics independently.

	2109
	Date: 2019/05/20 10:51

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Medicines for Europe

Org. country: Belgium

Attachment:




	Comment:
-


	
	
	Answer to specific info request 3:
see Non-confidential attachment

	
	
	Dossier Submitter response:
Thank you for the comment requesting a derogation for the use of D5 and D6 in topical pharmaceutical products. We note that we requested further information from you on the following issues to substantiate your request, and that you provided additional confidential information in a follow-up comment:

· The function of D5 and D6 in this use, and whether it is the same function for both.
· Alternatives to D5 and D6 for these pharmaceutical products, and if not, what analysis this conclusion is based on. 
· Information on the impact to society if a derogation is not granted (including both financial impact to the companies in question, but also the potential impact on patients if these pharmaceutical products are not available to them)
· Evidence supporting the statement that these pharmaceutical preparations for dermal use have/would have improved penetration and/or bioavailability than that of creams and gels with conventional excipients. 
· Annual tonnage of D5 and D6 expected to be used in these pharmaceutical products.
· Confirmation whether for D6 what is described is a direct use of the substance or whether D6 is only present as an impurity through a use of silicone polymers. 

As the Dossier Submitter, we are unable to support your request for a derogation as insufficient evidence to justify it was supplied in your request. Further information can be submitted in the 60 day consultation on the SEAC draft opinion, which SEAC will consider before adopting their opinion.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment on the use of D5 and D6 in topical pharmaceutical products. We agree with the Dossier Submitter, there is need for more information and better justification of your request for derogation.


	
	
	SEAC Rapporteurs comments:
The SEAC Rapporteurs note that a new pharmaceutical is being developed at relatively high concentrations of D5 (up to 10%) and D6 (less than 5%). These concentrations are considerably higher than in other medical devices. The organisation claims that the medicines to be developed will have improved penetration and/or bioavailability than that of creams and gels with conventional excipients, and also that stability problems that may occur during the storage of the gels/creams may be avoided. Additional information was submitted on request. The SEAC Rapporteurs support the Dossier Submitter’s conclusion that the additional information provided was not enough to support a derogation. Further information can be submitted in the 60 day consultation on the SEAC draft opinion, which SEAC will consider before adopting their opinion.

	2130
	Date: 2019/05/20 14:02

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: MedTech Europe

Org. country: Belgium

	Comment:
MedTech Europe is the European trade association for the medical technology industry including diagnostics, medical devices and digital health. Our members are national, European and multinational companies as well as a network of national medical technology associations who research, develop, manufacture, distribute and supply health-related technologies, services and solutions.
MedTech Europe supports the exemptions for medical devices for the treatment of scars and wounds (3b) as well as for medical devices for the care of stoma (3c). 
At the same time, we would like to point out that the proposed restriction does not exempt similar medical devices for the prevention of wounds (skin cleaning and protection). We are of the opinion that these medical devices should also be exempted from the restriction. It would in our opinion not be justified to exempt from the planned restriction products for the treatment of wounds but not for the prevention of skin damage. To ensure that products for skin cleaning and protection remain available for healthcare providers, we ask that an exemption is added for medical devices for wound care prevention. 
Further information is provided in our reply to specific information request 4.


	
	
	Answer to specific info request 4:
Medical devices for the prevention of wounds may contain cyclosiloxanes (D4, D5 or D6) in concentrations above 0.1% as impurities/residual from siloxane based polymers or siloxane based substances used as raw materials and purchased from silicone suppliers. We estimate that in most or even all of these products, the concentration of D4/D5/D6 is below 0.2% weight by weight.
Medical device skin cleaners and protectants are used e.g. to avoid that patients develop open, difficult healing, often chronic and painful wounds as a side effect of urinary and/or faecal incontinence causing disruptions of the skin barrier function and leading to superﬁcial skin damage. Macerated skin and superﬁcial skin changes are associated with infections, incontinence-associated dermatitis (IAD), pressure ulcer development and open wounds. Complications due to chronic wounds can cause general deterioration of health and even premature death. Preventing instead of treating such wounds relates to a very favourable risk-benefit ratio and saves costs in healthcare systems. 
Medical device skin cleaners are intended to remove excrement, urine and other irritants that could contribute to the development of skin injury. 
Medical device skin protectants are intended to provide a barrier that helps to prevent skin damage and injury from exposure to moisture and/or irritants such as urine or stool. 
Given that only limited volumes of these products are sold and their low concentration of D4/D5/D6  (<0,2%), MedTech Europe estimates that the total amount of D4/D5/D6 in wound prevention (skin cleaning and protection) products is below 1 tonne/year. One manufacturer estimated that their products contain approximately 0.15-0.3 tonnes of D4/D5/D6 per year.


	
	
	Dossier Submitter response:
Thank you for the information on the specific uses of silicone polymers where a concentration limit of 0.1 % w/w would mean that these uses would be inadvertently affected by the restriction. 

We have reviewed and taken into consideration the justifications and information provided in this consultation, and we have updated the Background Document accordingly. The committees will evaluate the information provided.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We appreciate the Dossier Submitter’s effort to incorporate the information provided into the Background Document.


	
	
	SEAC Rapporteurs comments:
The respondent indicated the limited scope of the restriction proposal for medical applications and ask that an exemption is added for medical devices for wound care prevention. They estimate that in most or even all of these products, the concentration of D4, D5 and D6 is below 0.2% weight by weight, which is comparable to other submissions in the consultation. One manufacturer estimated that their products contain approximately 0.15-0.3 tonnes of D4, D5, D6 per year. SEAC rapporteurs can support the proposal by the Dossier Submitter.


	2134
	Date: 2019/05/20 14:35

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: France

Company name confidential: Yes 

	Comment:
Our products are used in adults, children including infants as an adjunctive treatment for skin dryness during certain types of dermatosis such as atopic dermatitis, ichthyosis or psoriasis and for superficial burns affecting a small area of skin. More than 175 million patients have been used our products to treat themselves since its first launch in 1998. Efficacy and safety have been evaluated in many clinical trials in atopic dermatitis and ichthyosis, both diseases presenting the most severe xerosis of the approved indication. Substitution could be possible but hard to find a proper one to fulfill our specifications as Decamethylcyclopentasiloxane (D5) and/or Dodecamethylcyclohexasiloxane (D6)) gives to the finished product good spreading properties.
 It also contributes to the treatment observance and efficacy, in particular for skin disorders (damaged skins, hyper-sensitivity) and when large skin area has to be treated on the same level as Scar, wound or stoma treatment. This is why we would like to extend the possible derogation to all skin treatment and not only Wound/stoma and scar treatment.


	
	
	Dossier Submitter response:
Thank you for your comment requesting a derogation for mixtures with topical application. After reviewing the information provided we have concluded that there is insufficient justification for the derogation that you have requested. We note that further information was requested from you as a follow-up to your comment. We note also that despite our request, no further information on these questions was received:
· Use and technical function of D4, D5 and D6
· Type of skin treatment products
· Legal status of the skin treatment products (MD, medicines, OTC, cosmetics)
· Tonnage and concentration information
· Possible substitution and alternatives
· Socio-economic impact of a potential restriction

Further information can be submitted in the 60 day consultation on the SEAC draft opinion, which SEAC will consider before adopting their opinion.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment on the use of D5 and D6 in topical skin care products. We agree with the Dossier Submitter, there is a need for more information and better justification of your request for derogation.


	
	
	SEAC Rapporteurs comments:
The company requested an extension of the proposed derogation for wound/stoma and scar treatment to all skin treatments. The company remarked that substitution could be possible but problematic. Although further information was requested, it was not provided. The SEAC Rapporteurs support the Dossier Submitter’s conclusion and request that further information to substantiate a derogation is provided in the 60 day consultation on the SEAC draft opinion. 


	2141
	Date: 2019/05/20 15:06

Content:
Scope or restriction option analysis;
Hazard or exposure;
Description of analytical methods

Type: Individual

Country:
Canada

Attachment:



	Comment:
The European Chemicals Agency (ECHA, 2019) has recently published proposals to restrict the use of three cyclic volatile methylsiloxanes: i.e., D4, D5 and D6. These actions are based on the designation of these substances as very persistent (vP) and very bioaccumulative (vB). The documentation employs ‘Mackay-type’ multi-media mass balance models, specifically SimpleBox 4. I thus have a distant ‘parental’ interest in evaluating if the models are being used effectively and correctly for the purposes that they were designed to accomplish. Regretfully, I conclude that in my opinion they are not being employed properly.


	
	
	Dossier Submitter response:
Thank you for your comments. We have grouped the comments received into three broad categories and will respond to them as such: (i) Assessing risks of PBT/vPvB substances, (ii) Stock modelling and (iii) Typographic errors in the Annex XV restriction report.

(i) Assessing risks of PBT/vPvB substances in a REACH regulatory context:
Comments relating to the quantitative risk assessment of PBT/vPvB substances were received from several respondents. The following response is relevant to all related comments and refers to the general principles applied to the risk assessment of PBT/vPvB substances under the REACH regulation. 

With regard to comments citing an absence of risk and toxicity, we note that D4 has been classified as Aquatic Chronic 1 (https://echa.europa.eu/registry-of-clh-intentions-until-outcome/-/dislist/details/0b0236e180d84c7b) confirming that T properties according to REACH Annex XIII are based on both environmental and human health hazards (Repr. 2, H361f, Aquatic Chronic 1, M-factor of 10).

With regard to the reversibility of the effects, REACH Guidance R.11 emphasises the possibility for a substance with PBT/vPvB properties to move between different environmental compartments. Such properties render the effects of accumulation, especially in the presence of continuous ongoing emissions, unpredictable in the long-term, even with a cessation of emissions. Exposure from the sediment compartment to sediment-dwelling organisms is possible as is the partitioning from sediment back to water. Additionally, over time, chemical accumulation may lead to an increase in the internal concentration of a substance in an organism that may cause toxic effects after long-term exposure even when external concentrations are low. Such effects are very difficult to be estimated, even with the use of higher-tier, dynamic models that are difficult to validate and introduce numerous additional uncertainties (i.e. in the parameters used, the extent and rate of emission cessation, model validation, etc.).

Referring to the choice of compartment, REACH Annex XIII refers to “data obtained under relevant conditions” that must be used in the assessment of PBT/vPvB properties of substances. ECHA Guidance R.11 specifies that if a conclusion “P” or “vP” is reached for one compartment, no further testing or assessment of persistence of other environmental compartments is normally necessary, acknowledging in this way the fact that a conclusion for one compartment has broader environmental implications. Generally, rapid dissipation to air does not mean that the substances do not have PBT or vPvB properties (in sediment, in soil, in water, depending on the case). 

Incorporating the atmospheric compartment in the assessment of fate and behaviour of releases of D4, D5 and D6 was considered to be relevant due to (i) the continuous releases of these substances to this compartment in relatively large quantities and (ii) the potential for fate processes to result in the accumulation of D4, D5 and D6 in surface media, including aquatic sediments, via the atmosphere. The Dossier Submitter notes that the chemical safety assessment of these substance in REACH registration dossiers includes fate and behaviour modelling incorporating the atmospheric compartment. 

ECHA Guidance R.11 continues by stating that these specific concerns occur particularly with substances that can be shown both to persist for long periods and to bioaccumulate in biota and which can give rise to toxic effects after a longer time and over a greater spatial scale than substances without these properties. These effects may be difficult to detect because of long-term exposures at low concentrations and the long life-cycles of species at the top of food chains. In the case of vPvB substances, there is concern that even if no toxicity is demonstrated in laboratory testing, long-term effects might be possible since high but unpredictable levels may be reached in humans or the environment over extended time periods. 

The properties of the PBT/vPvB substances lead to an increased uncertainty in the estimation of risk to human health and the environment when applying “conventional” quantitative risk assessment methodologies e.g. by derivation of risk characterisation ratios. For PBT and vPvB substances a “safe” concentration in the environment cannot be established using the methods currently available with sufficient reliability for an acceptable risk to be determined in a quantitative way.

Emissions and subsequent exposure, in the case of a PBT/vPvB substance, are therefore considered as a proxy for risk.

Finally, with regard to the hazard and risk assessment, the identification of D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties are decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. PBT/vPvB substances under REACH are non-threshold substances where releases to all compartments shall be minimised.

(ii) Stock modelling:
Thank you for the comments provided on the SimpleBox modelling, and for acknowledging the appropriateness of the modelling tool to explore the fate, exposure and presence of D4, D5 and D6 in the modelled environment.

As stated in the Annex XV restriction report, multi-media fate modelling was conducted after  consultation with the ECHA PBT Expert Group. The approach also recognises recently published research on socio-economic analysis for PBT/vPvB substances in the REACH Authorisation and Restriction contexts. This research, undertaken for the European Commission, reported that a ‘stock pollution approach’ could provide additional useful information within a socio-economic analysis compared to simply considering releases to environmental compartments. 

The model was not used in a deterministic or predictive capacity but to provide insight into the chemical fate and partitioning of D4, D5 and D6 between different environmental compartments at steady state after different modes of entry into the environment. Level III (Mackay-type) models, such as the SimpleBox model, are routinely used for this purpose. As reported in the Annex XV restriction report, “the model was not parameterised to predict environmental concentrations but rather provide an indicative assessment of the proportion of D4, D5 and D6 that would remain ‘unreacted’ in the environment after release”. The results of the modelling provide order-of-magnitude estimates that are primarily used to support the socio-economic impact assessment outlined in the Annex XV report. Thus, the Dossier Submitter does not agree with the conclusion that the model was not employed properly. 

With regard to ‘Good Modelling Practices’ and transparency, the Dossier Submitter notes that a publically available version of a widely used and established multimedia fate model (SimpleBox, version 4.01 – spreadsheet version) was used for the modelling reported in the Annex XV restriction proposal. This was done precisely to increase the transparency and reproducibility of the performed simulations; degradation rates were used in units of s-1 instead of half-lives, as a required by SimpleBox.

Serving the same key principles of transparency and reproducibility, Tables 2 and 3 (in the Appendix to the Annex XV restriction report) recorded the most sensitive input parameters, namely compartmental emissions (total and percentile contributions), key physical-chemical parameters and degradation rates in air. 

The key input parameters mainly originated from the published SVHC identification dossiers and have been referenced accordingly. We acknowledge that several values for the required input parameters have been reported in the literature. However, we do not consider that a discussion on which is the ‘best’ value to use in this particular case is appropriate or, indeed, necessary in the context of the objectives of the modelling reported as this was not intended to predict precise concentrations in the environment.

With regard to atmospheric half-lives, the model used does not require degradation half-lives as a direct model input, rather degradation rate values in cm3 molecules-1 s-1, with an OH radical concentration of 5E+05 molecules. Due to comments by the commentator but also others on a potential disproportionate use of atmospheric degradation reaction rates, these rates have been revisited and, indeed, revised by almost an order of magnitude, using the rates proposed in comment #2196. The computations (including a sensitivity analysis) have been adjusted accordingly, with only a minor impact to the atmospheric chemical presence and, thus, unreacted mass. In fact, a similar exercise performed by another respondent (#2196) indicates that the computations performed by the Dossier Submitter may have well underestimated the importance of the atmospheric compartment for D4, D5 and D6, possibly due to the overestimation of the influence of advection (see also Annex B in comment #2177).

Regarding the inclusion of water and sediment degradation rates, the Annex XV restriction report has been amended accordingly. However, we note that their absence from the Annex XV report did not hinder other stakeholders from commenting and/or providing further data. Ín fact, a respondent was able to accurately reproduce the entire range of computations using the EUSES model, with remarkable similarity in the predictions (#2196). 

The Dossier Submitter concludes that these considerations support the appropriateness, transparency and reproducibility of the modelling exercise reported in the Annex XV report.

(iii) Typographic errors:
Thank you for reporting some typographic errors in the Annex XV Restriction report. These have been corrected:
1. Stock unit


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We agree with the Dossier Submitter that the identification of D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties is decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal.

For clarification D4 has indeed been classified as Aquatic Chronic 1, M-factor of 10, (https://echa.europa.eu/registry-of-clh-intentions-until-outcome/-dislist/details/0b0236e180d84c7b) confirming that the T properties according to REACH Annex XIII are based on both environmental and human health hazards (Repr. 2, H361f, Aquatic Chronic 1, M-factor of 10).

We also agree with the Dossier Submitter that the properties of the PBT/vPvB substances lead to an increased uncertainty in the estimation of risk to human health and the environment when applying “conventional” quantitative risk assessment methodologies e.g. by derivation of risk characterisation ratios. For PBT and vPvB substances a “safe” concentration in the environment cannot be established using the methods currently available with sufficient reliability for an acceptable risk to be determined in a quantitative way. Emissions and subsequent exposure, in the case of a PBT/vPvB substance, are therefore considered as a proxy for risk.

We also appreciate the fact, that used modelling is useful for assessment of fate of cyclic siloxanes in the environment. The ‘stock pollution approach’ could provide additional useful information compared to simply considering releases to environmental compartments.
We also acknowledge the correction of stock units.

It should be noted that the model was not parameterised to predict environmental concentrations but rather provide an indicative assessment of the proportion of D4, D5 and D6 that would remain ‘unreacted’ in the environment after release. The model results provide order-of-magnitude computations that support the restriction proposal. Thus, we support the Dossier Submitte’s conclusion that the model was employed properly.


	
	
	SEAC Rapporteurs comments:
As it concerns the PBT and vPvB judgement no comments from the SEAC Rapporteurs.


	2145
	Date : 2019/05/20 15 :26

Content :
Information on alternatives ;
Information on costs;
Other socio economic analysis (SEA) issues;
Transitional period

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: The Polish Union of Cosmetics Industry

Org. country: Poland

Attachment:




	Comment:
The cyclic methyl siloxanes Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) are key ingredients in many categories of cosmetic products.  In certain products silicones are present in concentrations up to 100%. These substances are used as emollient ingredients (skin conditioning), hair conditioning, cleaning and as solvents. 
It should be noted that cyclic silicones are characterized by specific polarity, which affects their unique 
physico-chemical properties. Silicones D5 and D6 have a unique effect on the sensory properties of the product. Due to these properties, there is a fear that products formulated without silicones will not have the same properties as the silicones product and thus will perform differently during consumer use. 
According to our knowledge, there are some known alternatives, proposed by the raw materials suppliers in the market. It is currently impossible to fully assess replaceability of D5 and D6, however, efforts are made by the cosmetics industry. On the basis of current knowledge replacement of D5 and D6 in leave-on cosmetic products will be a complex and lengthy process.
Therefore, transitional period (5 years) proposed by ECHA raises our concerns and doubts. Based on these complexities, we assume that potential reformulation efforts could take longer than 5 years in case of certain products of product categories.
All necessary steps will require considerable amount of human work and costs that cosmetic products producers will have to bear.
It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic products – to keep and ensure the high quality of products expected by the consumers.  The reformulation process should not limit the consumers’ choice and acceptance of products, especially make-up and hair products, as those categories are expected to the the most challenging in reformulation process.
If producers do not have insufficient time to carry out reformulation process and final placed products do not correspond with consumers preferences, this may lead to develop of a “grey area”. Consumers could start to acquire products containing  D5 and D6 from outside the EU on a massive basis through online purchase. 
Please see the detailed position attached.


	
	
	Answer to specific info request 1:
According to our knowledge, there are some known alternatives, proposed by the raw materials suppliers in the market. Currently, replacements such as: Dimethicone, Isodecyl Neopentanoate, Dicaprylyl Carbonate, available for not more than one year, are tested by the cosmetics manufacturers as D5 and D6 alternatives in leave-on and rinse-off cosmetic products. It is currently impossible to fully assess replaceability of D5 and D6, however, efforts are made by the cosmetics industry. On the basis of current knowledge replacement of D5 and D6 in leave-on cosmetic products will be a complex and lengthy process. There is no one-to-one substitution strategy that will comprehensively address all of the key performance benefits that are derived from these key ingredients. Each product must be reformulated separately as alternatives to particular cyclosiloxanes are different in various finished products.
Therefore, transitional period (5 years) proposed by ECHA raises our concerns and doubts. Based on these complexities, we assume that potential reformulation efforts could take longer than 5 years in case of certain products of product categories.
It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic products – to keep and ensure the high quality of products expected by the consumers.  The reformulation process should not limit the consumers’ choice and acceptance of products, especially make-up and hair products, as those categories are expected to the most challenging in reformulation process.
D5 and D6 silicones provide the unique sensorial properties of products. Among others, they give a “silky touch” effect on the skin / hair, which is particularly appreciated by consumers and could be difficult to replaced by other ingredients. Due to their volatility, these substances evaporate quickly from the surface of the skin and hair without causing any fat effect.
Please see the detailed position attached.


	
	
	Dossier Submitter response:
Thank you for the additional information provided on potential alternatives to the use of D5 and D6 in cosmetic products and their availability, the types of cosmetic products that would be most challenging to reformulate and the time that it would take to reformulate products. 

The information on potential alternatives has been taken into account in our analysis of alternatives, and has been reflected in the Background Document.

We note that as a follow-up to the submission of your comment, we requested further information from you on the following:
· Concentration of siloxanes in products
· Existence of other potential alternatives
· Products / product categories which would require more than 5 years for reformulation
· Results of initial tests on alternatives 
· Research to identify alternatives
· Reasons why make-up and hair products are the most challenging to reformulate
· Whether you agree with the DS conclusion that the presence of products without D4, D5 and D6 in each product group indicates that they can be replaced.
You provided some replies to these questions in #2672.

Regarding the transitional period, we have reviewed the varied evidence presented in responses to this consultation, both in confidential and non-confidential submissions. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. 

We have considered this additional information when proposing transitional periods. The justification for the transitional periods proposed has been updated and is described in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your information on potential alternatives to D4, D5 and D6. We also appreciate the incorporation of these data in the Background Document by the Dossier Submitter. 

We appreciate that the Dossier Submitter has reviewed and taken into consideration the justifications and information provided in this consultation, and updated the Background Document accordingly. 


	
	
	SEAC Rapporteurs comments:
Consolidated in the response to the later submission by the same respondent: see #2672.

	2170
	Date: 2019/05/20 17:46

Content:
Hazard or exposure

Type: Individual

Country:
United Kingdom

Attachment:




	Comment:
Please see attachment


	
	
	Dossier Submitter response:
Thank you for the comments provided on the multi-media fate modelling described in the Annex XV report and its Annexes. 

Regarding degradation rate constants, we have updated the analysis in the Background Document along the lines of your comment, and similar comments from other respondents. Please see responses to comments #2141 and #2196. 

Regarding Table 8, the Annex XV restriction report already stated that the (limited) monitoring data are extracted from the D4 Registration dossier (CSR). It is confirmed that the comparison with monitoring data from rural locations only served as a means to check the selection of model input parameters and emission estimates and not as a quantitative one-to-one comparison of the model results with, the limited available, monitoring data.

On other issues, we wanted to thank you for reporting some typographical errors in the Annex XV Restriction report. These have been corrected:

1. Stock unit
2. Sanchis et al. (2015) is referring to the wrong pole (Appendix -  Figure 11)
3. Unreacted stock: the term ‘unreacted’ has been revised 



	
	
	RAC Rapporteurs comments:
Thank you very much for your comments. We agree with your proposal for changing the degradation rate constants and appreciate that the Dossier Submitter has updated the Background Document. 
Also your information on stock units, Sanchís et al. (2015) and “unreacted stock” is appreciated.


	
	
	SEAC Rapporteurs comments:
As it concerns the SimpleBox estimations no comments from the SEAC Rapporteurs.



	2177
	Date: 2019/05/20 18:11

Content:
Scope or restriction option analysis;
Environmental emissions;
Information on costs;
Information on benefits;
Other socio economic analysis (SEA) issues;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Cefic - CES Silicones Europe

Org. country: Belgium

Attachment:




<redacted>

Privacy comment: The EU restriction monitoring project is currently in the initial phase. A publication will be made when the study is completed.

	Comment:
Please refer to attached documents.


	
	
	Answer to specific info request 4:
Please refer to attached documents.

	
	
	Dossier Submitter response:
Thank you for the comments provided on the following topics: (i) Assessing risks of PBT/vPvB substances, (ii) Stock modelling and (iii) Typographic errors in the Annex XV restriction proposal. Please refer to the responses to comments #2141 and #2170 in relation to these topics.

In addition, the Dossier Submitter does not dispute the characteristics of siloxanes described in the comment. However, D4, D5 and D6 were identified as SVHCs because they meet the criteria for PBT and vPvB substances under Annex XIII of REACH. Annex XIII does not provide particular considerations for the identification of PBT or vPvB substances that exhibit specific characteristics, such as those with a moderate ability to accept hydrogen bonds (e.g. D4, D5 and D6) or those with low adsorption potential, high solubility and low reactivity (e.g., perfluorooctanoic acid (PFOA)). The Dossier Submitter notes that other substances having specific characteristics (e.g., volatility, surface activity) have previously been identified as SVHC based on their PBT/vPvB properties. These include, for example, musk xylene and henicosafluoroundecanoic acid. 

With regard to your additional comments related to the risk assessment of PBT/vPvB substances, we note that quantitative risk assessment methodology, as described in the submitted documentation ‘Annex B-D4_5_6_Risk Assessment_FiNAL’, is not applicable to PBT/vPvB substances under REACH.

REACH sets out that quantitative risk assessment cannot be carried out with sufficient reliability for PBT/vPvB substances and, therefore, the calculation of a Risk Characterisation Ratio (RCR) is not appropriate. Instead, a separate PBT/vPvB assessment is required and releases of PBT/vPvB substances shall be minimised.

We also note your disagreement with the ECHA Member State decision on the SVHC identification of D4, D5 and D6.

With regard to the hazard and risk assessment comment in general, we remind you that that the identification of D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties was decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal. PBT/vPvB substances under REACH are non-threshold substances where releases to all compartments shall be minimised

You also provided the following additional comments, on the stock modelling, and more specifically that releases to sludge were not incorporated into the modelling work. We acknowledge that emissions via sludge were not explicitly incorporated in the modelling work (releases to the environment via sludge were rather assumed to contribute directly to atmospheric releases). However, as described in the Annex XV report, we note that the scope of the modelling was not to specifically quantify the role of the sediment compartment as a repository for these substances. Rather it was to investigate the role and significance of emissions to the atmosphere when considering a steady-state environmental stock of D4, D5 and D6. These data were used to inform the socio-economic analysis presented in the Annex XV report, specifically the cost-effectiveness estimates.

You also submitted comments on the following topics: (iv) Feedback on WWTP mass modelling, (v) D6 Kow value and (vi) Silicone polymers (socio-economic information)

(iv) Feedback on WWTP mass modelling (D4 and D5)
Thank you for confirming that the sampling and measurement of D4 and D5 in municipal WWTP influents are feasible to monitor the effectiveness of the existing restriction on D4 and D5 in wash-off products (Annex A1-Initial report-Executive Summary v3.0). The study was realised in six different locations.

The study gives information on the estimated mass loading in municipal WWTP influent. We note that the estimated mass loading in WWTP influent based on monitoring data are in the same order of magnitude as those estimated in the Annex XV report and, with the exception of the lower estimate for D4, are within the upper and lower estimates provided:
	
	WWTP influent –
AXV estimates*
	WWTP influent –
Study extrapolation*
(source: Annex A1-Initial report-Executive Summary v3.0)

	D4
	19 – 37 tpa (28 tpa)
	6.5 – 30.6 tpa (13 tpa)

	D5
	135 – 484 tpa (310 tpa)
	231 – 349 tpa (280 tpa)


*: ‘Considering only the releases from professional and consumer uses + impurity in silicone polymers from cosmetics uses. Excluding the releases from formulation (industrial use) and the releases from impurities in silicone polymers because this releases might not enter domestic STP’

We note that extrapolating the results from six sampling locations to the EU scale has limitations with regards to representativeness.

It should also be noted that the releases to surface water indicated in the summary note (2019-05-20_CES_input_to_Annex XV-Consultation.pdf) do not take into account the fact that not all households in EU are connected to a municipal WWTP (currently 90% connection rate in Europe). 

Despite these limitations, these data suggest that the cosmetics sector appears to be close to completely phasing out the use of D4 and D5 in wash-off cosmetic products (confirmed by #2191 and #2549 and the market studies reported by the Dossier Submitter in the Annex XV restriction report). We consider that these data support the estimates of releases of D4 and D5 to wastewater reported in the Annex XV report, providing additional evidence that further risk management is needed. In addition, this study supports the effectiveness and monitorability of the existing restriction of D4 and D5 in wash-off products.

(v) D6 Kow value (log10) and solubility unit
The D6 log Kow value, and solubility units indicated in the Annex XV Restriction proposal (Table 2 – Annex XV report) are were publicly available and disseminated on the ECHA website (i.e. information submitted by the lead registrant) at the time of the Annex XV Restriction preparation.

The D6 registration dossier would therefore need to be updated to correct this information if it is considered to be erroneous.

Nevertheless, the Dossier Submitter takes note of the updated value, and unit provided, and has updated the Annex XV restriction proposal accordingly.

It should be noted that this value has no impact on the calculation of WWTP efficiency (made using SimpleTreat v4), nor on the stock modelling (made using SimpleBox) as the models used calculated Koc values (as outlined in the paragraph below). 

As indicated in section B.4.1.2 and B.9.2.5 of the restriction proposal, although log Kow is an important surrogate property for environmental fate assessment, measured data for key end points (e.g. bioaccumulation) are available and therefore preferred. 
The overall removal efficiency in WWTP has been calculated for D6 (but also D4, and D5) based on the values of the Vp, and mean Koc, and noting that the substances are not readily biodegradable (i.e. log Kow was not used). As far as the stock modelling using SimpleBox is concerned, the same approach was taken, namely experimentally-derived carbon-water partition coefficient (Koc) values were used to derive octanol-water partition coefficients (Kow), by use of the Karickhoff equation (Mackay, D, 2001).

(vi) Silicone polymers
Thank you for confirming that silicone polymer manufacturers are already responding customer demands to lower the level of impurities in silicone polymers. 

The Dossier Submitter confirms that uses of silicone polymers are intended to be outside of the scope of the proposal– this has been made clear in the proposed wording of the restriction scope and in the requests for additional information to ensure that appropriate derogations are proposed where these would be needed. 

However, derogations specifying different (higher) concentration limits for particular uses of silicone polymers will still be necessary to allow enforcement authorities to distinguish between uses of D4, D5 and D6 that are intended to be restricted and uses of silicone polymers with high residual concentrations of D4, D5 and D6 that are not intended to be restricted.

Regarding the comments provided in Annex C:
· The Dossier Submitter acknowledges that the costs associated with the uses of silicone polymers are not detailed. This is because uses of silicone polymers are out of scope of the restriction, and the possible derogations for uses of silicone polymers where the concentration of D4, D5 and/or D6 is above 0.1% w/w are intended to ensure they are not inadvertently affected.
· Regarding the proportion of the tonnage of silicone polymers used in cosmetic products, the Dossier Submitter has relied on the information provided by Cosmetics Europe.
· The Dossier Submitter acknowledges the uncertainty over the use of D4, D5 and D6 in rigid polyurethane. The original Annex XV report included that data due to it being included in a registration dossier. Since then, further information has been provided by PU Europe as well (see comment #2344) confirming no use of D4, D5 and D6. This will be updated in the Background Document
· The data provided in the 2013 Reconsile SEA on uses of silicone polymers and the concentration of D4, D5 and/or D6 in them covered the silicone polymers themselves, not the final products, where the concentration could be significantly lower. The Dossier Submitter therefore opted to use the information provided by the sectors about the final products. Further information about concentrations in final products has been provided in this consultation, and the Dossier Submitter will propose derogations to ensure they are not inadvertently affected by the restriction.
· The assumption of co-ordination with baseline reformulations was included also in the restriction proposal on D4 and D5 in wash-off cosmetic products. It was scrutinised by the SEAC at the time and considered to be credible.
· The Dossier Submitter acknowledges that there is little cost information (for the non-cosmetic product uses) in the Annex XV report, as insufficient data was available to provide a fuller analysis. The report explains why an alternative approach was taken for these uses. 


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We agree with the Dossier Submitter that the identification of D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties was decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal.

We agree with the Dossier Submitter that the quantitative risk assessment methodology, as described in the submitted documentation ‘Annex B-D4_5_6_Risk Assessment_FiNAL’, is not applicable to PBT/vPvB substances under REACH. REACH sets out that quantitative risk assessment cannot be carried out with sufficient reliability for PBT/vPvB substances and, therefore, the calculation of a Risk Characterisation Ratio (RCR) is not appropriate. Instead, a separate PBT/vPvB assessment is required and releases of PBT/vPvB substances shall be minimised.

Your comments, on the stock modelling, and more specifically that emission to sludge were not incorporated into the modelling work was noted. We agree with the Dossier Submitte’s explanation (releases to the environment via sludge were rather assumed to contribute directly to atmospheric releases) and also support the fact that the scope of the modelling was not to specifically quantify the role of the sediment compartment as a repository for these substances. Rather it was to investigate the role and significance of emissions to the atmosphere when considering a steady-state environmental stock of D4, D5 and D6.

We also appreciate the provided data on estimated mass loading in municipal WWTP influent confirming that the sampling and measurement of D4 and D5 (and D6, see 
#2469) in municipal WWTP influents are feasible to monitor the effectiveness of the existing restriction on D4, D5 and D6 in wash-off products. We also agree with the Dossier Submitter that there are some limitations to extrapolate the results from six sampling points to the EU scale.

Thank you very much for the correction of the D6 Kow value. It should be noted that this value has no impact on the calculation of WWTP efficiency (made using SimpleTreat v4), nor on the stock modelling (made using SimpleBox) as the models used calculated Koc values.

We also very appreciate the effort of industry to lower the residual impurities of D4/D5 and D6 in silicone polymers, although the uses are out of scope of the proposed restriction.



	
	
	SEAC Rapporteurs comments:
Silicones Europe provided a letter with several annexes. Of these mainly annex C on costs is relevant to the SEAC Rapporteurs. The SEAC Rapporteurs can support the argumentation provided by the Dossier Submitter, e.g. on the presence in polyurethane and the cost information of the non-cosmetic uses. Limited information on these costs was submitted during the consultation. Further comments are provided in response to #2469. 
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	Date: 2019/05/20 18:46

Type: MemberState

Country:
Sweden

Attachment:




	Comment:
-


	
	
	Dossier Submitter response:
Thank you for your comment. Regarding the transitional period, we have reviewed the varied evidence presented in responses to this consultation, both in confidential and non-confidential responses. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. We have considered all the information submitted in the consultation when proposing the transitional period for this restriction. The justification for the transitions periods is reflected in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted.
We appreciate that the Dossier Submitter has reviewed and taken into consideration the justifications and information provided in this consultation when proposing the transitional period for this restriction and reflected that in revisions to the Background Document.


	
	
	SEAC Rapporteurs comments:
The Swedish CA proposes that the implementation period is reduced to 2 years for three cosmetic product categories and indicates that this should be considered proportional. The
the cost per reduction of release to water would still be lower than in the existing restriction of D4 and D5 in wash-off products.
The costs of the restriction cannot be directly compared to that of the D4 and D5 in wash-off cosmetics as in this current restriction proposal both emissions to water and air were taken into account in the cost-effectivness estimates. Furthermore, comment #2145 indicate that make-up and hair products are mentioned as categories that are expected to be the most challenging in the reformulation process.


	2191
	Date: 2019/05/20 19:12

Content:
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Cosmetics Europe

Org. country: Belgium

Attachment:


 
	Comment:
Dear Sir/Madam,
Cosmetics Europe is submitting cosmetic specific comments to the ECHA consultation concerning a possible new REACH Annex XV Restriction on D4 and D5 in leave-on products   and other consumer/professional products as follows: 
•	The cosmetics Industry would like to reiterate the significant decline of emissions to the aquatic environment following the introduction of the D4 & D5 wash off REACH restriction in January 2018 (2018/35/EC).  This is supported by environmental monitoring data submitted to ECHA by CES and Unilever. The downward trend is expected to continue following the deadline of the wash-off Restriction (Jan 2020). As a result, the Cosmetic Industry believes that this significant reduction should be taken into account to assess the actual impact of the regulatory action before implementing any additional Restriction.  Since the implementation of the regulation ends on 31st January 2020, the Cosmetics Industry requests that ECHA review the aquatic emissions of D4 and D5 by 2025 to further establish whether additional risk management requirements are necessary for cosmetic leave on products.	
•	The restriction report provides details and an analysis of the cosmetic Industry use of D4 & D5 from an “app” called CosmEthics in preference to the data which Industry submitted in Memos A and F.  The CosmEthics App is a consumer app and has not been developed for the purposes of data collection for regulatory purposes and as such it is inappropriate to use these unvalidated data in preference to those submitted by Cosmetics Europe.	
•	The Cosmetics Industry is also aware of the ECHA report; “Potential overlap between proposed restrictions on D4, D5, D6 and microplastics” (20 March 2019), which suggests that the reformulation costs of D4 & D5 containing products can be combined with reformulation costs for other ingredients such as Microplastics.  As noted in Memos B, C, D & E, the reformulation of products using D5 alone is complex and using the analysis of the CosmEthics App to determine the percentage overlap is inappropriate for the reasons provided above. To completely redesign the chassis of a product because of multiple ingredient changes involves greater amount of time and cost.  Identification of a replacement for D5/D4 to deliver unique properties is a separate exercise to identification of a replacement for another ingredient in the formulation.  Therefore, multiple ingredient changes can be considered as cumulative costs not “double counting” as suggested in the report.
•	In addition, Cosmetics Europe would like to provide new information that will allow to refine the preliminary RAC assessment of the fraction of D5 that might be released to waste-water following application of leave-on personal care products (PCPs). Cosmetics Europe is finalizing an assessment that integrates all available data from the literature as well as the consumer habits and practices data in the most comprehensive probabilistic exposure assessment available to date. The outcome confirms that leave-on PCPs do not contribute significantly to the release of D5 to surface waters, and therefore suggests that the proposed additional REACH Restriction on leave-on PCPs is disproportionate. The outcome of this assessment is supported by the intermediate report on the monitoring program being undertaken on D5 in wastewater and submitted to ECHA separately by the European Council of Silicones (CES).
The details of the assessment can be found in the attached draft report by Crème-Cosmetics Europe. In brief, 11700 tons of D5 were used in leave-on PCPs in 2018. In order to assess the fraction of D5 that is released to wastewater following product application, the following parameters were considered.
1.	Amounts of D5 in leave-on PCPs used by the European population,
2.	Duration between product application and following washing event
3.	Kinetics of D5 evaporation from a skin/hair following product application.
The results of the assessment are as follows:
	Wash-off PCPs	Leave-on PCPs
Fraction of D5 released to wastewater following application of PCPs	701.1 t/y (RAC opinion)	43 t/y (Crème-Cosmetics Europe assessment)
Corresponding D5 concentration in influent of wastewater treatment plants	38 µg D5/L (Crème-Cosmetics Europe assessment)	2.3 µg D5/L (Crème-Cosmetics Europe assessment)
The results demonstrate that the emission from leave-on products into wastewater is significantly lower than from wash-off products, due to evaporation of D5 from products during the period they remain applied on the skin/hair.
Cosmetics Europe is looking into possibilities to further refine this assessment and will submit respective information later during the public consultation, if available.
In compliance with the 2018 REACH restriction on the use of D5 in wash-off PCPs, D5 may not be placed on the market in wash-off PCPs in a concentration greater than or equal to 0.1% by weight after January 2020. The goal of the proposed restriction is to reduce emissions of D5 from wash-off PCPs by 97%. The restriction is expected to substantially reduce the EU’s concern for aquatic environments receiving discharges from wastewater treatment plants, focusing on the uses that do pose a concern. The calculated D5 influent concentrations reported above are in line with the actual influent concentrations measured in the influent of European wastewater treatment plants (<1 to 29 µg D5/L) (CES report).
It is therefore recommended to maintain the current REACH Restriction on wash off PCPS until the monitoring program is finalized and the consequence of the 2018 REACH Restriction on the environmental releases becomes fully apparent and characterized.
Cosmetics Europe would like to take this opportunity to thank ECHA for the willingness to take into consideration our comments on this important topic.
Cosmetics Europe stands ready to answer any questions you may have.


	
	
	Dossier Submitter response:
Thank you for the comments provided and for confirming the decline of D4 and D5 emissions from wash-off cosmetics following the adoption of the restriction on D4 and D5 in wash-off cosmetics products. This information has already been taken into account in the Annex XV restriction report by setting to zero the D4 and D5 tonnage in the wash-off cosmetics (we consider that when the restriction proposal will enter into force, D4 and D5 would have been phased on from wash-off cosmetics). Only tonnages for D6 have therefore been taken into account in the Annex XV restriction report. 

Thank you for submitting an update of the Crème Global study (Cosmetics EuropeCE_D5 report 20_05_2019_Final.pdf), that was previously submitted in the call for evidence for the preparation of the Annex XV report. We acknowledge the probabilistic assessment that has been made in this report. However, we consider that some of the assumptions reported in the report are questionable. For example, the time interval between application and washing is surprisingly long in some cases: e.g. a median value for the washing off of hand cream of 11 hours after application, etc. In addition, whilst the Gouin et al. (2013) study and that of Montemayor et al. (2013), were used as starting point in the Crème Global statistical modelling, and tend to support each other, we think that there are a number of uncertainties in both studies that limit their usefulness (as noted in the RAC opinion on the restriction proposal for D4 and D5 in wash-off cosmetic products) and, therefore, they should be used with caution.

The results from the Crème global study are interesting in terms of central tendency; nevertheless, it is difficult to assess the reliability of the results, in particular the estimated release factor to waste water. Indeed, the difference between the mean and the median estimated values is important (an order of magnitude; indicating highly skewed data distributions), and no other statistical descriptors of the underlying distributions (e.g. min/max, interquartile range) of the events has been provided in the study.

Nevertheless, with regards to the release factor of D5 in waste water from leave-on products, we agree that this factor is lower than the one that was applied for wash-off products in the UK restriction proposal on D4 and D5. This is why, in the Annex XV restriction report, we have also taken into account various factors such as (i) the cosmetics types (e.g. leave-on vs wash-off), (ii) the different cosmetics categories (e.g. lipstick, eye make-up, body cream etc…), (iii) consumer habits in term of cosmetics removal (shower vs wipe/cotton removal). These various parameters have been reflected in the release factors applied to leave-on products.

We also note that the release factor indicated in the Crème Global study is within the range of the release factor used by the Dossier Submitter to estimate the release to waste water for leave-on cosmetics: mean release factor of 0.37% (and median of 0.03%) for D5 in various type of leave-on cosmetic). Indeed the release factors to waste water used in the Annex XV restriction report are  0.1 – 2.6% if the leave-on cosmetics is washed off, and 0.1% if the leave-on cosmetics is first remove with a pad/cotton disposed in a bin.

With respect to the use of data from the CosmEthics database, we would like to highlight that this database was only one of the sources used. Data was corroborated with two additional databases from national consumer associations: QueChoisir (France) and Forbrugerrådet Tænk in Denmark (Danish Consumer Council THINK Chemicals, 2018), and with the results of a market survey commissioned by ECHA from COWI in 2018. For formulations belonging to large companies, the data provided by Cosmetics Europe was used. However, for formulations belonging to SME the Dossier Submitter considered that the data provided by Cosmetics Europe had methodological problems, and the data from the other sources (which were consistent with each other) provided a more reliable estimate. In any case, the data provided by Cosmetics Europe was consistent with the ranges that was used for number of formulations affected.

Regarding the potential overlap between the restrictions on D4, D5 and D6 and the one on intentionally added microplastics, we note that the cost calculations undertaken in each of the restriction proposals were done without account of any potential cost-savings resulting from the overlap. We will take note of the evidence provided on the potential impact of the overlap on costs in the report mentioned.



	
	
	RAC Rapporteurs comments:
Thank you very much for the comments provided and for confirming the decline of D4 and D5 emissions from wash-off cosmetics following the adoption of the restriction on D4 and D5 in wash-off cosmetics products. The Dossier Submitter has already taken this information into account in the Annex XV restriction report by setting to zero the D4 and D5 tonnage in the wash-off cosmetics.
We also appreciate the submitting an update of the Crème Global study (Cosmetics EuropeCE_D5 report 20_05_2019_Final.pdf). We agree with the Dossier Submitter that some of the assumptions reported in the report are questionable (e.g. the time interval between application and washing-off is surprisingly long in some cases: hand-cream washed off 11 hours after application (reported as a median value). In addition, whilst the Gouin et al. (2013) study and that of Montemayor et al. (2013), were used as starting point in the Crème Global statistical modelling, and tend to support each other, we think that there are a number of uncertainties in both studies that limit their usefulness (as noted in the RAC opinion on the restriction proposal for D4 and D5 in wash-off cosmetic products) and, therefore, they should be used with caution. It should be also noted that the release factor indicated in the Crème Global study is within the range of the release factor used by the Dossier Submitter.


	
	
	SEAC Rapporteurs comments:
Cosmetics Europe submitted comments and information on the emissions due to various product groups and provided comments on various other topics. The SEAC Rapporteurs took note of the answer of the Dossier Submitter that they did their cost estimations for D4, D5 and D6 and microplastics independently. 

The SEAC Rapporteurs do not see a problem in taking aboard information from the CosmEthics, among other sources, as such information may be valuable providing insight in the current use of the siloxanes. We note that the release from the leave-on cosmetics mentioned in the Cosmetics Europe response is not negligible compared to the wash-off cosmetics (43 versus 701 tonnes); furthermore, cost-effectiveness of the measure is in the range of that of other restrictions, as indicated in the Background Document. 
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Content:
Scope or restriction option analysis;
Hazard or exposure;
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: PFA-Brussels sprl

Org. country: Belgium

Attachment:



	Comment:
-


	
	
	Dossier Submitter response:
Thank you for the comments provided.

The comment comprises a modelling exercise to critique the multi-media fate modelling reported by the Dossier Submitter. The confirmatory modelling was undertaken using EUSES (incorporating SimpleBox as its fate module) and used the same key parameters as those used by the Dossier Submitter (most importantly emissions and key physical-chemical and partitioning data). The comment confirmed that the computations presented in the Annex XV restriction report are consistent with:

1. The key physical-chemical properties and assumptions on environmental processes for D4-D6 used in REACH registration CSRs;
2. REACH CSR computations relating to regional and continental D4-D6 emissions;
3. EUSES computations relating to regional air and freshwater stocks for D4-D6;
4. EUSES computations relating to continental scale air, freshwater and the total continent stocks for D4-D6, including compartmental distributions;
5. EUSES computations relating to mass percentages present in environmental compartments and the total amount emitted for D4-D6;
6. EUSES computations and the CSRs relating to PECs for both D4 and D6. This was despite the fact that PECs reported in the Annex XV report were based on regional emissions only, while the PECs generated by EUSES are based on regional and continental emissions;

The Dossier Submitter notes that much higher air distributions and, thus, stocks were predicted by the use of EUSES, possibly due to higher advection from the regional SimpleBox environment compared to the Annex XV restriction report computations. In addition, the Dossier Submitter notes that the modelling reported in the Annex XV report may have overestimated the sediment chemical stock compared to EUSES due to the absence of the sludge module present in EUSES. 

These results indicate that the multi-media fate modelling in the Annex XV report and annexes were reported in sufficient detail to be reproducible. 

Nevertheless, the degradation rates in air used by the Dossier Submitter were revised based on the comment and all simulations have been updated in the Background Document.

Thank you also for reporting the typographical errors on the stock unit in the Annex XV restriction proposal. This has been corrected.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment confirming the reproducibility of the computations presented in the restriction proposal. 

We also appreciate that the Dossier Submitter has incorporated all changes to the modelling and all simulations were transparently given in the Annex XV restriction report.

Comment on stock unit noted.


	
	
	SEAC Rapporteurs comments:
Comments concern SimpleBox modelling, no comments by the SEAC Rapporteurs.
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Content:
Scope or restriction option analysis;
Hazard or exposure;
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Information on costs;
Other socio economic analysis (SEA) issues

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United Kingdom

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: The confidential document in the attachment includes confidential company sales and volume information and confidential product composition information.  In order to protect our company's commercial interests and intellectual property, this information must not be placed in the public domain.  It can only be used by ECHA and the relevant member state competent authorities for the purposes of this restriction assessment.

	Comment:
Our company comments are provided in the attached CONFIDENTIAL document.


	
	
	Answer to specific info request 4:
Our company comments are provided in the attached CONFIDENTIAL document.

	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.
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Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: European Semiconductor Industry Association

Org. country: Belgium

	Comment:
ESIA would like to comment of the restriction proposal on D4, D5 and D6 in leave on personal care products and consumer and professional products. ESIA agrees that ECHA’s restriction proposal is targeted and proportionate to the risk identified. ESIA comments relate to D4.
 
ESIA would like to reiterate that the semiconductor industry is using silicon polymers in critical innovative applications in the cleanroom for semiconductor manufacturing. For the manufacture of these silicon polymers (that occurs within our industry’s supply chain), D4 is an indispensable building block (99% volume used as intermediate) as identified in the dossier. D4 is a critical precursor material used in low quantities for a key step in the semiconductor manufacturing process: deposition of dielectric layers in formation of transistors in advanced semiconductor technologies. D4 itself does not remain in the product (the silicon microchip).
D4 is essential to a key European enabling industry sector like semiconductor manufacturing where appropriate measures are in place controlling the potential exposure. 
ESIA believes that restriction proposal regulatory option chosen for D4 is proportionate to the specific risks identified to be managed and the European Commission’s request for uses of D4 and D5 in leave on cosmetics and in other consumer and professional products in 2016.The industrial use of D4 for semiconductor industry is beyond the restriction scope. In comparison to other regulatory approaches (RMOs) including potential authorisation this regulatory option provides the most targeted and appropriate approach to the risk and ensures that the risk reduction capacity is significant.  


	
	
	Dossier Submitter response:
Thank you for your response to the consultation. We note your points about the use of silicone polymers in the semiconductor industry, and that you do not expect the restriction to affect your industrial applications.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment regarding the use of silicone polymers in the semiconductor industry.


	
	
	SEAC Rapporteurs comments:
The Industry or trade association is in support of the choosen RMO. The SEAC Rapporteurs are in support of this RMO as well.
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	Date: 2019/05/27 10:32

Content:
Baseline;
Information on benefits;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Bayer AG

Org. country: Germany

	Comment:
[bookmark: _Hlk24575968]Our company uses D4 and D5 based silicone polymers for production of long term intrauterine medicinal products (IUS (Intra Uterine Systems)) and implants. 
As stated in the ECHA restriction report, it is not technically possible to produce silicone polymers with “zero content of D4, D5 and D6” using conventional production techniques. 
Manufacturing of our medicinal products and the silicone polymers are performed at industrial sites and no emission of the elastomers and their respective monomers to the environment takes place. For IUS and implants there are no instructions for disposal in the package insert. But the insertion and removal is always done by health care professionals in hospitals or in doctor’s surgery. Depending on local waste requirements, the removed IUS or implants for example might need to be handled as biohazards. Due to the residual content of hormone in the IUS or implant the product might pose a risk to the environment and should be disposed of according to the local waste disposal requirements. Proper waste disposal is therefore already triggered by the remaining API (active pharmaceutical ingredient) in the products. The risk to the environment is negligible and no release of all above mentioned products takes place under reasonably foreseeable conditions of use.
We herewith would like to point out that there are medicinal products on the EU market with D4 and D5 based silicon polymers. ECHA’s assumption that there is no use of D4 in pharmaceutical products (p.67, Annex XV dossier) therefore is not correct. 
Despite our products containing < 0.1 % of D4 (Octamethylcyclotetracioxane) and/ or D5 (Decamethylcyclopentasiloxane) residual amounts, a restriction of these (D4, D5, D6) could lead to disruption of supply and thus a disruption in the production of our products, which are used globally for both reproductive and women’s health.
The impact of using D4, D5 and D6 within the health care industry is < 5% of total amount of D4, D5 and D6 (Figure 3 Annex XV dossier). According to the Annex XV dossier table 7 even in case of a high release scenario, the release from pharmaceutical industry (pharmaceutical products and medical devices) in total would be 305 t/y compared to a total environmental release of all uses of ca. 18 000 t/y means a share of ca. 1.7% for pharmaceutical industry. 
We assume that our manufacturing together with our supply chain of medicinal products containing D4 and D5 based silicon polymers with rest monomeric contents of <0.1% are exempted from restriction according to 1 b). Nevertheless, as no environmental exposure takes place during manufacturing and use of IUS and implants we request an exemption for the use of silicone polymers in medicinal products.


	
	
	Answer to specific info request 3:
Our company uses D4 and D5 based silicone polymers for production of long term intrauterine medicinal products (IUS (Intra Uterine Systems)) and implants. 
As stated in the ECHA restriction report, it is not technically possible to produce silicone polymers with “zero content of D4, D5 and D6” using conventional production techniques. 
Manufacturing of our medicinal products and the silicone polymers are performed at industrial sites and no emission of the elastomers and their respective monomers to the environment takes place. For IUS and implants there are no instructions for disposal in the package insert. But the insertion and removal is always done by health care professionals in hospitals or in doctor’s surgery. Depending on local waste requirements, the removed IUS or implants for example might need to be handled as biohazards. Due to the residual content of hormone in the IUS or implant the product might pose a risk to the environment and should be disposed of according to the local waste disposal requirements. Proper waste disposal is therefore already triggered by the remaining API (active pharmaceutical ingredient) in the products. The risk to the environment is negligible and no release of all above mentioned products takes place under reasonably foreseeable conditions of use.
We herewith would like to point out that there are medicinal products on the EU market with D4 and D5 based silicon polymers. ECHA’s assumption that there is no use of D4 in pharmaceutical products (p.67, Annex XV dossier) therefore is not correct. 
Despite our products containing < 0.1 % of D4 (Octamethylcyclotetracioxane) and/ or D5 (Decamethylcyclopentasiloxane) residual amounts, a restriction of these (D4, D5, D6) could lead to disruption of supply and thus a disruption in the production of our products, which are used globally for both reproductive and women’s health.
The impact of using D4, D5 and D6 within the health care industry is < 5% of total amount of D4, D5 and D6 (Figure 3 Annex XV dossier). According to the Annex XV dossier table 7 even in case of a high release scenario, the release from pharmaceutical industry (pharmaceutical products and medical devices) in total would be 305 t/y compared to a total environmental release of all uses of ca. 18 000 t/y means a share of ca. 1.7% for pharmaceutical industry. 
We assume that our manufacturing together with our supply chain of medicinal products containing D4 and D5 based silicon polymers with rest monomeric contents of <0.1% are exempted from restriction according to 1 b). Nevertheless, as no environmental exposure takes place during manufacturing and use of IUS and implants we request an exemption for the use of silicone polymers in medicinal products.


	
	
	Dossier Submitter response:
[bookmark: _Hlk24576027]Thank you for your response to the consultation. We note your points about the use of silicone polymers in your industry. Uses of silicone polymers are outside the scope of this restriction. However, we are seeking information about the concentration of D4, D5 and D6 as impurities in uses of silicone polymers so that we can consider a derogation to make sure those uses remain out of scope. In any case, from the information you provide, it seems clear that your products contain D4, D5 and D6 in concentrations below 0.1% w/w, so they would not be affected by the restriction.


	
	
	RAC Rapporteurs comments:
Thank you very much for your information regarding the use of D4 in pharmaceutical products. The other comments noted.


	
	
	SEAC Rapporteurs comments:
No further comments from the SEAC Rapporteurs.
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Content:
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Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United Kingdom

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: Protection of commercial interests in information supplied

	Comment:
-


	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.



	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.




	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.




	2270
	Date: 2019/06/06 09:42

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: C.T.S. Srl

Org. country: Italy

	Comment:
Cyclometicone D5 is used in conservation field as a temporary barrier for water cleaning or for the application of water-based material (mortars, consolidants....) on water-sensible materials. Restorers use it as professionists, in safe conditions and in a very limited quantity. Without this solvent some operations will involve noxious materials (Chlorinated solvents) or will became impossible.


	
	
	Dossier Submitter response:
Thank you for the information provided on the use of D5 in the cleaning of art and antiques, and on the alternatives for the use of this substance. We note that the information you submit confirms the analysis in the restriction dossier.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment on use of D5 for restoration and also possible alternatives.



	
	
	SEAC Rapporteurs comments:
This concerns the use of D5 in the cleaning of art and antiques. An exemption is already incorporated in the restriction proposal, which is supported by the SEAC Rapporteurs. No clear details are provided in the comment. Thus the SEAC Rapporteurs are not able to further scrutinise the comments.
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	Date: 2019/07/02 14:43

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Bostik GmbH

Org. country: Germany

Attachment:




	Comment:
-


	
	
	Answer to specific info request 4:
Silicone polymers are essential and indispensable raw materials for production of silicone sealants and can be used up to 90% content in the final silicone sealant.
D4/D5/D6 have no known technical function in the silicone sealants and are not intentionally added by sealant producers.
D4/D5/D6 are impurities in the silicone polymers used as raw material for silicone sealants. So concentration of these impurities in the final silicone sealant solely depends on the concentration of D4/D5/D6 in the silicone polymers used.
Sealant producers are not able to reduce content of D4/D5/D6 impurities in the silicone polymers. Therefore sealant producers are not in the position to indicate potential maximum concentrations of D4/D5/D6 in the final silicone sealants.
Nevertheless sealant producers have to meet the requirement for maximum concentrations of SVHCs of <0,1% which are indispensable criteria for some environmental labels (e.g. Nordic Swan, Blue Angel, Emicode, LEED, DGNB, Basta, …). Therefore sealant producers expect to receive silicone polymers with concentration of D4/D5/D6 below 0,1% as soon as possible.
Silicone sealants represent a significant share of the European sealant market because of their specific properties (e.g. durability, weathering resistance, chemical resistance,…). They can not likely be replaced by other sealants due to these specific properties. Therefore to avoid market interruption a reasonable transition period is needed which allows producers of silicone polymers to meet reduction targets for contents of D4/D5/D6 in silicone polymers.


	
	
	Dossier Submitter response:
Thank you for your response to the consultation. We note your points about the use of silicone polymers in your industry and that you do not expect the restriction to affect the placing on the market of silicone sealants.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted.


	
	
	SEAC Rapporteurs comments:
Sealant producers expect to receive silicone polymers with concentration of D4, D5 and D6 below 0.1% as soon as possible. The company, a producer of silicone sealants, indicates that to avoid market interruption a reasonable transition period is needed which allows producers of silicone polymers to meet reduction targets for contents of D4, D5 and D6 in silicone polymers. No data on concentrations and amounts are provided in the comment. Thus, the SEAC Rapporteurs are unable to further scrutinise the data.
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	Date: 2019/07/05 15:33

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: PU Europe

Org. country: Belgium

	Comment:
PU Europe (European polyurethane insulation industry) representing insulation producers, raw material suppliers and component manufacturers, would like to show our agreement with the fact that industrial uses are excluded from the scope of the proposal for the restriction of D4, D5 and D6.
In addition to this, we have recently learnt that Reconsile REACH Consortium will remove the D5 PU rigid foams application exposure scenario from the CSR. Therefor we would like to refer to our input on this, as reflected in the restriction dossier, and insist that there is no evidence of the presence of D5 in members’ supplies, and that  D5 is not deemed to be a building block of the type of silicone polymers used in the industry. We hope that this will be taken into account in an appropriate way and that the Annex VX restriction dossier will be amended accordingly.


	
	
	Dossier Submitter response:
Thank you for your response to the consultation. We note your points about the use of silicone polymers in your industry and that you do not expect the restriction to affect the placing on the market of rigid PU foam.

The Annex XV restriction report has been updated: Rigid PU foam has been removed from the list of uses (for D5).


	
	
	RAC Rapporteurs comments:
Thank you very much for your clarification that D5 is not deemed to be a building block of the type of silicone polymers used in the industry in the PU rigid foams.


	
	
	SEAC Rapporteurs comments:
The Industry or trade association indicate that there is no evidence of the presence of D5 in members’ supplies, and that D5 is not considered to be a building block in the silicone polymers used in the polyurethane insulation industry. The Dossier Submitter has removed the use of D5 from the uses mentioned in the Background Document, which is supported by the SEAC Rapporteurs. 


	2355
	Date: 2019/07/18 16:05

Content:
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Type: MemberState

Country:
United Kingdom

Attachment:




	Comment:
Please see attached file


	
	
	Dossier Submitter response:
Thank you for your response to the consultation, and your support for the proposed restriction of D6 in wash-off products.

Since the UK restriction proposal on D4 and D5 in wash-off products, D4, D5 and D6 have been identified as PBT/vPvB substances (decision made by the ECHA Member State Committee).

No predicted concentrations in environmental compartments have been calculated, as this information is not strictly relevant for the risk assessment of PBT/vPvB substances under REACH (as outlined in Annex I). PBT/vPvB substances are subject to a PBT assessment and releases to all compartments shall be minimised. Nevertheless, the specific fate properties of D4, D5 and D6 were taken into account as an element of the socio-economic analysis, specifically the estimates of cost-effectiveness that have been calculated both on the basis of ‘releases’ and also on the basis of ‘releases that will remain in the environment, which recognises that a large proportion of releases to the atmosphere will degrade within this compartment and will not contribute to a long-term environmental stock.

Thank you also for the comments and remarks made on the following topics: (i) enforceability of Registrants' obligation to recommend appropriate RMMs, (ii) risk of alternatives for the cosmetic product uses, (iii) dry-cleaning, (iv) devolatilisation costs and (v) consider the info available from the current industry WWTP monitoring. We have taken note of these comments.

On the risk of the alternatives for the cosmetic product uses, this has been taken into account and a more detailed analysis of potential alternatives has been added to the Background Document.

Regarding the impacts of devolatilisation, we agree with your comment, and will mention this as a possibility in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We appreciate your support for proposed restriction. Also other information on alternatives, dry-cleaning, industry WWTP monitoring were noted.
Regarding the Sanchís et al. (2015) study RAC confirms that further research on the deposition of D4, D5, and D6 is needed since, because of the large quantities released to the atmospheric compartment, only low rates of deposition could be significant.


	
	
	SEAC Rapporteurs comments:
Comments mainly relate to emissions and deposition of D4, D5 and D6. Thus, it is not a specific topic of the SEAC Rapporteurs. 


	2385
	Date: 2019/08/06 22:43

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United States

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: We believe that disclosing some of the information submitted would undermine our intellectual property position.

	Comment:
See Specific Information Request #2 Below.


	
	
	Answer to specific info request 2:
See attachment.


	
	
	Dossier Submitter response:
Thank you for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thank you for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thank you for your (confidential) comment.



	2387
	Date: 2019/08/08 10:09

Content:
Transitional period;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Germany

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: Reason of confidentiality: Protection of commercial interests of a natural or legal person, includingintellectual property. Protection of CBI on uses and sales volumes.


	Comment:
-


	
	
	Dossier Submitter response:
Thank you for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thank you for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thank you for your (confidential) comment.


	2469
	Date: 2019/09/02 17:00

Content:
Scope or restriction option analysis;
Hazard or exposure;
Environmental emissions;
Baseline;
Description of analytical methods;
Information on benefits;
Other socio economic analysis (SEA) issues;
Transitional period;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Cefic CES - Silicones Europe

Org. country: Belgium

Attachment:




<redacted>

Privacy comment: Contains provisional monitoring and SEA information. Please do not upload on ECHA website.

	Comment:
Please refer to attached files in the submission


	
	
	Answer to specific info request 3:
Please refer to attached files in the submission

	
	
	Answer to specific info request 4:
Please refer to attached files in the submission

	
	
	Dossier Submitter response:(on non-confidential attachment only)
Thank you for the comments provided on the following topics: (i) assessing risks of PBT/vPvB substances, (ii) stock modelling and (iii) phys-chem properties of the substance and (iv) municipal WWTP mass modelling for D4 and D5. These comments are visible in the document called ‘CES second input’.

The responses to these comments are available in the following consultation responses:
Assessing risks of PBT/vPvB substances: #2141 and #2177
Stock modelling: #2141, #2170 and #2177
Phys-chem properties: #2177
Municipal WWTP mass modelling for D4 and D5: #2177

In addition, you provided also additional comments on the following topics: (v) Additional comments on hazard, risk assessment and modelling tool, (vi) safety of D4 and D5 for human health (vii) municipal WWTP mass modelling for D6, (viii) impact of the proposed restriction, and (iv) enforceability.

(v) Additional comments on hazard, risk assessment and modelling tool:

We note your disagreement with the ECHA Member State decision on the SVHC identification of D4, D5 and D6.

The Dossier Submitter does not dispute the potentially low deposition fluxes from the atmosphere, especially in a modelling environment. 

We acknowledge the findings of other models on long atmospheric transport distances driven by relative volatility and limited potential for surface deposition. We do not dispute these findings, rather the opposite. In fact, the model results in the Annex XV report confirm the relative small magnitude of air-to-surface deposition processes. The scope, as described also in previous responses, was to investigate the impact of continuous, long-term, emissions to air that are orders of magnitude greater than in the aquatic compartment. Furthermore, the RAC opinion on the UK restriction proposal for “wash-off” products clearly stated that “although the RAC opinion on the UK restriction proposal considered that the Sanchis et al. (2015a) study was insufficient to prove that deposition was occurring, its opinion noted that on the basis of the large tonnages of these substances released to the atmospheric compartment only low rates of deposition would be necessary to result in a concern.” 

The use of more sophisticated modelling tools was not considered to be appropriate for the purposes of the modelling in the Annex XV report. Indeed the aim of the modelling was to provide an indicative, order of magnitude, assessment of the quantity of D4, D5 and D6 that would remain ‘unreacted’ in the environment after releases. The purpose was not to use the model to predict precise concentrations in specific environmental compartments. Instead, a simple, established (for regulatory purposes) and widely used model was utilised. The reproducibility of the modelling was confirmed by the exercise documented in comments #2196 and #2724.

Regarding the comparison of the model results with monitoring data, please refer to the response to comment #2170. In any case comparison with measurement data is hindered by the presence, location, type, quality, uncertainty and representativeness of any such monitoring data. We note the detection of these substance in remote biota and lakes.

We acknowledge that sludge was not specifically incorporated in the modelling, you can find a detailed response to this issue in #2177.

(vi) Safety of D4 and D5 for human health:
Publications on the safety of D4 and D5 for human health are provided (Annex C and Annex D). Please note that REACH does not provide a legal basis to look at the risk to human health for cosmetic products. Only the existing harmonised classification (according to CLP Annex VI) has been considered when assessing the use of D4 by professionals.

(vii) WWTP mass modelling (D6):
You will find our responses to your comment on the D4 and D5 WWTP mass modelling in #2177. The response below is only about the D6 WWTP mass modelling.

Thank you for confirming that the sampling and measurement of D6 in municipal WWTP influents are feasible to monitor the effectiveness of the proposed restriction on D6. (Annex B1-D6 mass loading estimate v3.0_ExSumm). The study was realised in six different locations.

The study gives information on the estimated mass loading in municipal WWTP influent. The estimated mass loading in WWTP influent based on the monitoring data is somewhat lower than that reported in the Annex XV report. This might be related to the information on the tonnages of D6 used in the Annex XV report. Indeed, while D4 and D5 have been under regulatory scrutiny for several years, during which the quality of use and tonnage information available has progressively improved, this is not the case for D6, which has only relatively recently been under enhanced regulatory scrutiny. Nevertheless the estimates reported in the Annex XV report are within an order of magnitude of those from (limited) monitoring data:
	
	WWTP influent –
AXV estimates*
	WWTP influent –
Study extrapolation*
(Source: ANNEX B1 - D6 Mass Loading Estimate v3.0_Ex Summ)

	D6
	135 – 268 tpa (201 tpa)
	34 – 73 tpa (49 tpa)


*: ‘Considering only the releases from professional and consumer uses + impurity in silicone polymers from cosmetics uses. Excluding the releases from formulation (industrial use) and the releases from impurities in silicone polymers because this releases might not enter domestic STP’

We note that there are limitations to extrapolate the results from six sampling points to the EU scale. 

It should also be noted that the releases to surface water indicated in the summary note (2019-09-02 CES second-input to Consultation Final.pdf) do not take into account the fact that not all households in EU are connected to a municipal WWTP (90% connection rate). 

Despite the potential limitations of extrapolating data from six measurements to the EU-wide situation, this study nevertheless confirms that D6 is released in waste water (from wash-off cosmetic products and other uses), and that further regulatory action is necessary. The measurements also confirm that the proposed restriction would be monitorable.

(viii) Impact of the proposed restriction: 
We confirm that uses of silicone polymers are out of scope of the restriction proposal, and that information was sought during the consultation regarding which uses of silicone polymers had concentrations above 0.1% w/w, in order to ensure they were not inadvertently affected by the restriction. The information provided for dental impression and reproduction materials and sealants and adhesives is noted, and will be used to propose a concentration limit for those uses that will ensure they are not affected.

The costs quoted in your response were considered in our original analysis of uses of silicone polymers. 

Thank you also for the information regarding small volume uses of silicone polymers that would be affected by a 0.1% w/w concentration limit. In order to ensure these uses are not affected, we would require information about the concentration of D4, D5 and D6 in the final products.

Regarding the transitional period, we have reviewed the varied evidence presented in responses to this consultation, both in confidential and non-confidential submissions. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. We have considered all the information available to us when proposing the transitional period for this restriction and reflected that in the revised Background Document.

(iv) Enforceability:
We note your comments on enforceability. The risk of contamination of samples by laboratory staff is not specific to D4, D5 and D6. The implementation of GLP (Good Laboratory Practice), and standard operating procedures should be applied to avoid contamination by laboratory staff.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. 
Please also refer to the following responses: #2141, #2170 and #2177.

We agree with the Dossier Submitter that the model results in the Annex XV report confirm the relative small magnitude of air-to-surface deposition processes. The scope was exactly to investigate the impact of continuous, decadal-long and ongoing emissions to air that are orders of magnitude higher than the respective in the aquatic compartment. 

Furthermore, the RAC opinion on the UK restriction proposal for “wash-off” products clearly stated that “although the RAC opinion on the UK restriction proposal considered that the Sanchis et al. (2015a) study was insufficient to prove that deposition was occurring, its opinion noted that on the basis of the large tonnages of these substances released to the atmospheric compartment only low rates of deposition would be necessary to result in a concern.

We appreciate the information on the estimated mass loading of D6 in municipal WWTP influent. Although there are potential limitations on extrapolating data from six measurements to the EU-wide situation; this study nevertheless confirms that D6 are released in the waste water (from wash-off and other uses), and that further actions are needed. The measurements also confirm that the proposed restriction would be monitorable.

RAC appreciate that the Dossier Submitter has considered all the information available to them when proposed the transitional period for this restriction and reflected that in the revised Background Document.

The comment on enforceability was noted. We agree with the Dossier Submitter that contamination of samples by the laboratory staff is not specific to D4, D5 and D6. The implementation of GLP (Good Laboratory Practices) and standard operating procedures have to be applied to avoid contamination of all possible samples by the lab staff.


	
	
	SEAC Rapporteurs comments:
The SEAC Rapporteurs took note of the submitted information on possible effects of the concentration limits for silicone polymers. More information on that topic was also submitted by others during the consultation and the Dossier Submitter has used that information to further specify the concentration limits in the scope of the restriction as already anticipated when requesting the information. 


	2481
	Date: 2019/09/04 23:17

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:

<redacted>
 
Privacy comment: This document contains  confidential business information related to our company and our downstream customers. These data should not be shared to allow the protection of our interests.

	Comment:
Please see the attached document


	
	
	Answer to specific info request 3:
please see the attached document

	
	
	Answer to specific info request 4:
please see the attached document

	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.
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	Date: 2019/09/05 16:15

Content:
Scope or restriction option analysis;
Hazard or exposure;
Environmental emissions;
Other socio economic analysis (SEA) issues

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: EFCC (European Federation for Construction Chemicals

Org. country: Belgium

Attachment:




	Comment:
Please refer to the attached document


	
	
	Answer to specific info request 4:
Please refer to the attached document

	
	
	Dossier Submitter response:
Thank you for your response to the consultation. We note your points about the use of silicone polymers in the construction chemicals industry and that you do not expect the restriction to affect the placing on the market of silicone polymers for the construction chemicals industry.

You also provided comments on the wording of the conditions of the restriction. Uses of silicone polymers are intended to be outside the scope of this restriction, as well as industrial uses. We are nevertheless seeking information about the concentration of D4, D5 and D6 as impurities in uses of silicone polymers so that we can consider a derogation to make sure those uses remain out of scope, and are not inadvertently captured by enforcement. Note that the current wording aims at expressing the intention of the Dossier Submitter, and that the European Commission will ultimately decide the final legal wording.

Finally, we would like to highlight that the restriction proposal has been prepared at the request of the Commission based on the intrinsic properties and hazards of the substances, and that the monitoring information you are referring to aims only at monitoring the efficiency of the D4 and D5 restriction in wash-off cosmetics. This monitoring does not include D6. 


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment on silicon polymers and restriction proposal. We also appreciate the information that there is no intentional use or addition of D4, D5 and D6 in the construction chemicals industry, which acts as downstream user of silicone polymers.


	
	
	SEAC Rapporteurs comments:
No further comments from the SEAC Rapporteurs.



	2519
	Date: 2019/09/12 19:12

Content:
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Unilever R&D Vlaardingen B.V.

Org. country: Netherlands

	Comment:
Unilever would like to make ECHA aware of recent publication relating to: 
Estimation of the contribution made to down‐the‐drain emissions of D5 by personal care product categories in the European Union
Abstract
Aquatic risk assessment of personal care chemicals requires quantifying the contribution of all product types containing the ingredient to down‐the‐drain emissions. We developed a probabilistic model framework embracing stochastic variability associated with individual consumers and their behaviours in the EU, as well as other sources of uncertainty related to losses following applications (e.g. volatilisation). The model was applied to decamethylcyclopentasoloxane (D5), an emollient used in wash‐off (WO) and leave‐on (LO) products. Quantifying contributions from each product category containing D5 to down‐the‐drain emissions is necessary to inform optimal risk management options.
Simulation results for the baseline scenario (2012) supports the argument that leave‐on products make up a minor contribution (7.1%) to the down‐the‐drain emissions of D5 with only 0.20% of the D5 used in LO products being released to wastewater. The most influential model parameters are the release factor from WO products and the time between application and use for various LO product types, stressing the importance of embracing stochastic variability across individuals’ behaviour when assessing contributions of various product types to environmental emissions.
The downward trend in WO use from 2010 to 2016 is reflected in declining concentrations in wastewater influent over the same period. Uncertainty remains about future levels of D5, once phasing out from WO products is complete.
The probabilistic model in conjunction with high tier consumer habits data is a promising high tier tool for the characterisation of complex emission scenarios of personal care ingredients.
Links to full article:
https://setac.onlinelibrary.wiley.com/doi/10.1002/ieam.4208
https://doi.org/10.1002/ieam.4208


	
	
	Dossier Submitter response:
Thank you for your comment.

Research efforts, undertaken by industry, in the field of environmental emissions characterisation are welcomed. We understand also that this research is not yet concluded for all different categories of leave-on cosmetics.

In the Annex XV restriction report, the Dossier Submitter has also taken into account various factors such as (i) the cosmetics types (e.g. leave-on vs wash-off), (ii) different cosmetics categories (e.g. lipstick, eye make-up, body cream etc.), (iii) and consumer habits in terms of cosmetics removal (shower vs wipe/cotton removal).

These various parameters have been reflected in the release factors applied for the different types of cosmetic products.

We note also that the release factor indicated in the SETAC publication (release factor of 0.2% for D5 in one type of leave-on cosmetic) is within the range of the release factor used by the Dossier Submitter to estimate the release to the environment for this type of cosmetics (release factor range: 0.1 – 2.6%).


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, and we also agree with the Dossier Submitter that release factor indicated in the SETAC publication (release factor of 0.2% for D5 in one type of leave-on cosmetic) is within the range of the release factor given in the Background Document.


	
	
	SEAC Rapporteurs comments:
Comments regarding downward trend of the emissions. No comments from the SEAC Rapporteurs.


	2549
	Date: 2019/09/17 12:23

Type: MemberState

Country:
Denmark

	Comment:
-


	
	
	Answer to specific info request 1:
The Danish EPA considers substitution/ phasing out D4, D5 and D6 in all cosmetic products likely to be achievable within a shorter transition time than the proposed 5 years and at a lower cost. 
Importantly, D4 has recently been listed on ANNEX II in the cosmetic regulation covering substances prohibited in cosmetic products ((EU) 2019/831). Since there is already a ban of using D4 as an ingredient in cosmetic products, the inclusion of D4 in the calculation of the costs of reformulation as a direct consequence of the present restriction proposal may result in serious overestimation. 
The Danish EPA has observed that reformulation and substitution of various products covering different product categories are already taking place. A random sample of historical data going back to 2015 collected in the database of The Danish Consumer Council’s  app “Kemiluppen” shows that out of 27 products declared to contain D4, D5, D6 and/or cyclomethicone, the composition of cyclic siloxanes has been changed in 26% (7 products) products and 19 % are now completely cyclometicone free. These products represent diverse product types of both Leave On and Rinse Of products (foundation, hair conditioner, sunscreen and deodorant). 
We have not performed extensive comparison analyses of the historical and present declaration lists. However, dimethicone seems to be at least a part of the substitution solution, which is in line with the observation of others. 
Cyclomethicone is very often the central ingredient in hair oil claimed to possess anti frizzl properties. Although we did not identify any reformulated products within this category in our relatively small sample size, we are aware of several products in this product category on the marked, which are cyclomethicone free. These products seem to contain dimethicone as the main substance.
The identified reformulated products are both Wash Of and Leave On products. In the restriction of D4 and D5 in Rinse Of products, a transition period of 2 years was agreed. Based on the observation that reformulation of various products is already taken place, the fact that cyclomethicone free products - representing all categories of cosmetic products - are available on the marked, and since D4 is already prohibited ((EU) 2019/831), we recommend a better justification for the longer transition period of 5 years to avoid unnecessary extended exposure of the environment.


	
	
	Dossier Submitter response:
Thank you for your comments.

Indeed, we are aware that there is already a ban of using D4 as an ingredient in cosmetic products, and the costs of reformulation that were calculated reflect this.

The information from your database regarding the evolution of content of D4, D5 and D6 in cosmetic products, and which proportions have already been reformulated since 2015 is very valuable, and will be reflected in the Background Document as supporting information. 

Regarding the transitional period, we have reviewed the varied evidence presented in responses to this consultation, both in confidential and non-confidential submissions. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. We have considered all the information available to us when proposing the transitional period for this restriction and reflected that in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you for your comments.

Indeed, we are aware that there is already a ban of using D4 as an ingredient in cosmetic products, and the costs of reformulation that were calculated reflect this.

The information from your database regarding the evolution of content of D4, D5 and D6 in cosmetic products, and which proportions have already been reformulated since 2015 is very valuable, and we acknowledge that the Dosser Submitter will reflect this in the Background Document as supporting information. 



	
	
	SEAC Rapporteurs comments:
As indicated the Background Document currently contains a more elaborate justification of the transitional period reflecting the various comments made in the consultation. The SEAC Rapporteurs can agree with the transitional period and the justification provided by the Dossier Submitter. 


	2560
	Date: 2019/09/17 20:33

Content:
Hazard or exposure;
Environmental emissions

Type: Individual

Country:
United Kingdom

Attachment:




	Comment:
See Attachment


	
	
	Dossier Submitter response:
Thank you for your follow-up question. 
The responses to the comments received during the consultation are only published after the SEAC opinion publication (i.e. end of 2019 in this case).

In a similar manner, and in accordance with the restriction procedure, the Dossier Submitter is waiting for the end of the consultation period in order to update the Background Document.

You will find a response to your comments in #2170, as well as #2196.


	
	
	RAC Rapporteurs comments:
Thank you very much for your question, noted.


	
	
	SEAC Rapporteurs comments:
No comments from the SEAC Rapporteurs.


	2589
	Date: 2019/09/19 11:15

Content:
Scope or restriction option analysis;
Baseline;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Sanofi group

Org. country: France

Attachment:




	Comment:
Dear Sirs,  please find our comments in the attachment.


	
	
	Dossier Submitter response:
Thank you for the information that the concentration of D4, D5 and D6 in siliconised pen- needles is significantly below 0.1% w/w and that siliconised plungers contain only trace amounts of the substance(s). These uses of silicone polymers would therefore not be affected by the restriction. 

Regarding your request for clarification that prescription medication/pharmaceutical products and medical devices for prescription medicine should not be regarded as ‘consumer products’, we will amend the Background Document and make our intentions clearer.


	
	
	RAC Rapporteurs comments:
Thank you very much for your information on concentration of cyclic siloxanes in siliconised pen- needles and siliconised plungers.

RAC also appreciates the changes made by the Dossier Submitter to the Background Document to make the proposed restriction clearer.


	
	
	SEAC Rapporteurs comments:
No further comments from the SEAC Rapporteurs. 

	2636
	Date: 2019/09/20 00:56

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Personal Care Products Council

Org. country: United States

Attachment:


 
	Comment:
-


	
	
	Dossier Submitter response:
Thank you for your comments.

Regarding the potential overlap between the restrictions on D4, D5 and D6 and the one on intentionally added microplastics, we note that the cost calculations undertaken in each of the restriction proposals were done without account of any potential cost-savings resulting from the overlap. We will take note of the evidence provided on the potential impact of the overlap on costs in the report mentioned.

Regarding the transitional period, we have reviewed the varied evidence presented in responses to this consultation, both in confidential and non-confidential responses. We have received information on the difficulties of reformulation, particularly for some products, as well as the potential timelines for the process. We have also received information supporting the possibility of reformulation taking place more quickly in some cases. We have considered all the information available to us when proposing the transitional period for this restriction and reflected that in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your information on potential overlap between this restriction and the one on microplastics and also for comment on transitional period.

RAC appreciates that the Dossier Submitter has considered all the information available to them when proposed the transitional period for this restriction and reflected that in the Background Document.


	
	
	SEAC Rapporteurs comments:
The SEAC Rapporteurs took note of the fact that product development may take 8-10 years. However, there have also been comments that reformulation may take considerably shorter time. As indicated, the Dossier Submitter have incorporated their considerations in the Background Document.


	2638
	Date: 2019/09/20 07:04

Content:
Hazard or exposure;
Environmental emissions;
Information on alternatives;
Information on benefits;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Japan Cosmetic Industry Association

Org. country: Japan

Attachment:




	Comment:
-


	
	
	Answer to specific info request 1:
Roles of volatile cyclic silicones in personal care products.
In recent development of cosmetic products, cosmetic industry has been invested considerably to utilize efficacies of Cyclosiloxanes for a variety of cosmetic products as follows,
 
*Highly volatile
*Colorless, transparent and odorless
*Water-repellent and oil-repellent
*Highly oxygen-permeable
*Highly safe as a cosmetic ingredient with low irritancy potential
*Wide solubility of silicone resins or oily ingredients
*Gives silky smooth touch to cosmetic products when applied on skin 
In the next following section, examples of excellent properties of Cyclosiloxanes are described with respect to functions in cosmetic products. These properties are essential features of Cyclosiloxanes in cosmetic products in order to meet wide variety of expectations of consumers[1,2,3,4].
【Hair care products】
For hair care products, there are needs such as to improve hair texture after application to keep hair style. Leave-on hair care products, e.g. hair treatment, should be easy to comb with smooth texture and leave moisture and radiance to hair.  In order to achieve these functions, silicone polymers or silicone emulsions dissolved in Cyclosiloxanes have essential roles. Especially, Cyclosiloxanes dissolves highly polymerized dimethyl silicones, frequently used in hair treatment products, to result in a thin film evenly covering the surface of hair.  
【Foundation / Mekeup products】
Foundations should have a function of concealing fine wrinkles, skin pores and pigment spots and provide a unified, natural skin finish. Also, makeup products add colors effectively on a face for makeup effects. Silicone resins dissolved in Cyclosiloxanes give a strong film on a skin after evaporation to provide long lasting effect for foundations or makeup products. This film gives appropriate moisturizing effect together with a protective barrier allowing skin to breathe at the same time.
High skin compatibility of Cyclosiloxanes make foundations or makeup products applicable to sensitive face or mucous membrane as well.  
【Sunscreen product】
Sunscreen product also requires comfortable texture with long lasting and water resistance in order to provide effective UV protection for both daily life and leisure use.  Choice of silicone resins in Cyclosiloxanes is essential for long lasting effect and high water resistance in terms of appropriate film formation with easy applicability and non-greasy texture. 
Safety is also important for sunscreen products since they are applied on a large part of the whole body.  Thus, safeness of Cyclosiloxanes contributes to application of sunscreen product to whole body. 
As mentioned above, Cyclosiloxanes (D4, D5 and D6) are widely used in a variety of formulations as irreplaceable solvent to dissolve various silicone polymers of necessary functions.  
We have great difficulties in finding alternative ingredients not due to cost or time for development but due to unique physicochemical properties of them.  We believe the opinion of ECHA is not realistic on replaceability of Cyclosiloxanes (D4, D5 and D6) with respect to their functions in cosmetic products.
    
1.	Teruki Ikeda, et.al., (2009)  Application of silicone to cosmetics, Fragrance Journal,37(2),19-26
2.	Tetsuya Kawai, et.al., (2009)  Application of silicone in hair care products, Fragrance Journal,37(2),33-37
3.	Seiko Oota, et.al.,(2009) The development of new silicone dispersing agent and the application to the sunscreen, Fragrance Journal ,37(2),38-43
4.	Venkataramana A.P.,et.al.,(2016) Research Journal of Pharmaceautical,Biological and Chemical Sciences ,RJPBCS,7(6),2516-2521


	
	
	Dossier Submitter response:
Thank you for your comments on the uses and functions of D4, D5 and D6 in cosmetic products. 

We also note your statement regarding the decline of D4 and D5 in waste water. This information is confirmed by other comments, and by the market study we performed for the preparation of this Annex XV restriction report.

You inform us as well on the results of the Crème global study. You can find responses related to this topic in #2191. We note that the release factor indicated in your comment refers to the median value from the study and that the reported mean value (from this study) is 0.3%.

We also note your disagreement with the ECHA Member State decision on the SVHC identification of D4, D5 and D6, as well as on the Risk Assessment methodology applied to PBT/vPvB substances. Please refer to the comment #2177, #2469 and 
#2724 for a response.

Regarding your comments about the availability of alternatives, this issue has been evaluated by the Dossier Submitter, considering the evidence provided by all respondents from industry and Member States, and also on the availability of alternative products on the market. This analysis is described in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. Please also refer to the comment #2177, #2191, #2469 and #2724 for a response.


	
	
	SEAC Rapporteurs comments:
As the submission deals for a large part with PBT issues no comments by the SEAC Rapporteurs.



	2643
	Date: 2019/09/20 10:59

Content:
Scope or restriction option analysis

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: <redacted>

Org. country: France

Company name confidential: Yes 

Privacy comment: pas de commentaires

	Comment:
Il est important pour le patient que ces dispositifs médicaux contenant D4/D5 ou D6 à destination topique soient exemptés de cette restriction. A noter que ces produits sont également agréés par un organisme notifié avant sa commercialisation et contrôlés par l'autorité compétente nationale (Ansm) dans ses missions du contrôle après commercialisation des produits sur son territoire.


	
	
	Answer to specific info request 1:
pas de commentaires

	
	
	Answer to specific info request 2:
pas de commentaires


	
	
	Answer to specific info request 3:
1.les matières premières contenant D4/D5 ou D6 dans des produits finis sont-ils utilisés pour des dispositifs médicaux, cosmétiques ou produits pharmaceutiques conformes à la réglementation ?
Oui, les dispositifs médicaux, les produits cosmétiques ou pharmaceutiques sont conformes à la réglementation.Les dispositifs médicaux sont validés par un organisme notifié, les médicaments par l'Agence nationale (Ansm) et les cosmétiques par la surveillance de commercialisation (Ansm)
2.Pour chacune de ces matières premières utilisées dans votre (vos) formulation(s), quel est le pourcentage moyen de la matière première utilisée ? 
Suite une consultation d'adhérent, le pourcentage se situe entre 0,5 à 5%.
3.Dans quel type d'applications topiques finales utilisez-vous ces différentes matières premières ? 
le traitement des signes et des symptômes de la peau sèche (xérose) notamment dans le cadre de certaines maladies dermatologiques (dermatite atopique, ichtyose,...) ou du pied diabétique
4.Si différentes applications couvertes, dans quel rapport ? 
- Traitement des cicatrices 
- Traitement des plaies 
- Traitement des stomies 
- Traitement de la peau lésée 
-	
5. Quelle est la valeur ajoutée liée à l'utilisation de ces matières premières qui serait perdue ? 
Émollients, Propriétés sensorielles.
6. Quel effet aurait pour conséquence sur les patients si ces produits disparaissaient du marché ? 
Nos produits sont utilisés chez l'adulte, l'enfant et le nourrisson comme traitement d'appoint pour le dessèchement de la peau lors de certains types de dermatoses comme la dermatite atopique, l'ichtyose ou le psoriasis et pour les brûlures superficielles touchant une petite surface de peau. Plus de 175 millions de patients ont utilisé ces produits pour se soigner à partir du premier lancement en 1998 (année application de la directive 93/32 des dispositifs médicaux). L'efficacité et l'innocuité ont été évaluées dans de nombreux essais cliniques sur la dermatite atopique et l'ichtyose, deux maladies présentant la xérose la plus grave des indications approuvées.
7. Une substitution serait-elle possible dans vos formulations ? 
Oui, c'est possible, mais il est difficile d'en trouver une qui réponde aux spécifications car le décaméthylcyclopentasiloxane (D5) et/ou le dodécaméthylcyclohexasiloxane (D6) donne au produit fini de bonnes propriétés de dispersion.
 Elle contribue également au respect et à l'efficacité du traitement, en particulier pour les affections cutanées (peaux abîmées, hypersensibilité) et lorsque de grandes surfaces cutanées doivent être traitées au même niveau que le traitement des cicatrices, plaies ou stomies.


	
	
	Answer to specific info request 4:
pas de commentaires

	
	
	Dossier Submitter response:
Thanks for your comment. The information provided is not robust enough to justify a derogation for all ‘substance based’ medical devices with topical application.
For the moment based on the information provided via the call for evidence and this consultation, only specific derogations for ‘substance based’ medical devices, as defined in Regulation 2017/745, are proposed by the Dossier Submitter. Please see the updated Background Document for additional details. 

Courtesy translation:
Merci pour votre commentaire. Les informations fournies ne sont malheureusement pas suffisantes pour justifier d’une dérogation pour tous les dispositifs médicaux à usage cutané.
Pour le moment, sur la base des informations fournies lors des précédents “appels à preuves” et lors de la présente consultation publique, seules des dérogations spécifiques pour certains types de dispositifs médicaux à usage cutané ont été proposées (exemple: traitements de cicatrices). Vous trouverez dans le ‘background document’ plus de détails sur les dérogations proposées. 


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted.


	
	
	SEAC Rapporteurs comments:
No further comments by the SEAC Rapporteurs.


	2654
	Date: 2019/09/20 11:52

Content:
Scope or restriction option analysis;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: Denmark

Company name confidential: Yes 

	Comment:
Comments to 'Scope or restriction option analysis':
The Annex XV dossier on D4, D5 and D6 (cyclosiloxanes) states (page 67 - 68, pt. 2.6.4) that:
•	‘No use of D4 has been reported for medical device or pharmaceutical products’
•	‘Use of D5 and D6 has only been reported in a limited number of applications, essentially for topical uses’ [Table 20: Head Lice treatments, scar/wound treatments, stoma care products] 
However, the Annex XV report has not identified additional uses of cyclosiloxanes as constituents in silicones applied to pharmaceutical products/medical device such as:
•	Pen-needles for injectable pharmaceutical products.
Needles are shaped in such a way as to reduce the force required to pierce and penetrate the skin. A thin layer of silicone coating on the tip of the needle lubricates the needle and reduces the friction of the metal surface of the needle considerably both during the puncture of the skin and when the needle is dragged back. This is essential for pain relief and for prevention of skin damage when using the needles.
The lubricant contains small amounts of cyclosiloxanes (D4 and D6). The concentration of the cyclosiloxanes in the lubricated needles is significantly below 0.1 % (and thus not in scope the proposed restriction)
•	Plungers for injectable systems for injectable pharmaceutical products. 
Siliconisation is needed to reduce the friction in the injectable system and thus facilitate the injection of the pharmaceutical product while maintaining drug product purity and function to deliver precise doses.
The siliconised injection systems contain trace amounts of the cyclosiloxanes (D6).
Users of injectable pharmaceutical products and medical device products for injection are usually seen as patients meaning ‘any natural person who seeks to receive or receives healthcare provided by health professionals in a Member State’. Such pharmaceutical products will usually be available by prescription only and should not be regarded as consumer products. 
Proposed clarification to be added
We suggest that the restriction makes it clear that prescription medication/pharmaceutical products and medical device for prescription medicine, should not be regarded as ‘consumer products, meaning substances or mixtures or articles that can be purchased from a retail outlet by members of the general public’ (pg. 8 of the Annex XV report).
Please make clear in the restriction proposal that medical device with an intended use for pharmaceutical applications on prescription are out of scope. 
This proposal will make the restriction clearer. As the concentration of D4/D5/D6 is significantly below 0.1 % in the uses mentioned above these uses will be exempt with the current wordings but the mix up of consumer products with medical devices and pharmaceutical products may cause confusion.


	
	
	Answer to specific info request 1:
No comments

	
	
	Answer to specific info request 2:
no comments


	
	
	Answer to specific info request 3:
Please see comments above (general comments)

	
	
	Answer to specific info request 4:
Please see comments above (general comments)

	
	
	Dossier Submitter response:
Thank you for your participation to the consultation.
You will find the response to your comment in #2589.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted.


	
	
	SEAC Rapporteurs comments:
Additional medical applications comparable to that of Sanofi Group (#2589), No further comments from the SEAC Rapporteurs.


	2659
	Date: 2019/09/20 12:59

Content:

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: <redacted>

Org. country: Belgium

Company name confidential: Yes 

Attachment:

<redacted>

	Comment:
-


	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.



	2666
	Date: 2019/09/20 14:26

Content:
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: MedTech Europe

Org. country: Belgium

	Comment:
This is to correct a typo in MedTech Europe's previous submission of 20 May 2019 with reference no. 2130. The requested exemption is for medical devices for 'wound prevention'and not 'wound care prevention'. The word 'care' should be deleted, as the point was to distinguish wound prevention products (for which currently no derogation is foreseen) from wound care products (for which a derogation is included in the restriction proposal).


	
	
	Answer to specific info request 4:
See our previous submission

	
	
	Dossier Submitter response:
Thank you for the information. The Background Document has been updated accordingly.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted.


	
	
	SEAC Rapporteurs comments:
No further comments by the SEAC Rapporteurs.


	2672
	Date: 2019/09/20 15:04

Content:
Information on costs;Other socio economic analysis (SEA) issues;
Transitional period;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: The Polish Union of Cosmetics Industry

Org. country: Poland

Attachment:




	Comment:
This document is a complemented position, contained additional information posaed by the Committee for Socio-Economic Analysis (SEAC) during first step of consultation carried out in May 2019.


	
	
	Answer to specific info request 1:
According to our knowledge, there are some known alternatives, proposed by the raw materials suppliers in the market. Currently, replacements such as: Dimethicone, Isodecyl Neopentanoate, Dicaprylyl Carbonate, Undecane, Tridecane, Dicaprylyl Ether, Propylheptyl Caprylate, Caprylyl Caprylate/Caprate, Hydrogenated Farnesene and Coco-Caprylate are available for some time. They are tested by the cosmetics manufacturers as D5 and D6 alternatives in leave-on and rinse-off cosmetic products. There are also available alternatives are alkanes (C13-15, C15-19) but they are subject to excise tax procedures, so the purchase of such raw materials cause administrative burden. Moreover the alkanes are not suitable for some applications, e.g. cause unacceptable weigh hair down and greasiness when used in hair and skin products. It is currently impossible to fully assess replaceability of D5 and D6, however, efforts are made by the cosmetics industry. On the basis of current knowledge replacement of D5 and D6 in leave-on cosmetic products will be a complex and lengthy process. There is no one-to-one substitution strategy that will comprehensively address all of the key performance benefits that are derived from these key ingredients. Each product must be reformulated separately as alternatives to particular cyclosiloxane are different in various finished products. The Union cannot agree with the conclusion made by ECHA that the presence on the market of products with and without D5 and D6 indicates that they can be replaced in all product categories. As mentioned, it can't be easily done in at least some categories, in particular makeup products and hair products. Alternative raw materials cause weigh hair down, improper spreading of make-up products − smearing, slipping. The test results are unsatisfactory. Appropriate product rheology cannot be achieved with the replacement to only one alternative and mixtures of various alternatives are necessary. Moreover, replacement requires product by product approach. It is cause that products cause stinging eyes (replacements show higher rate of migration than silicones that stay on the skin and then evaporate).

	
	
	Dossier Submitter response:
Thank you for your response to the follow-up questions regarding your initial submission to this consultation.

The information on potential alternatives and the practicalities of substitution has been taken into account in our analysis of alternatives, and has been reflected in the Background Document.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment, noted. RAC also appreciates that the Dossier Submitter has incorporated new information on potential alternatives to the Background Document.


	
	
	SEAC Rapporteurs comments:
Consolidated version of #2145
The Polish Union of Cosmetics Industry describe the unique characteristics of the products and the consumer appreciation. They also mention a number of alternative substances, which have been taken aboard in the list of alternatives by the Dossier Submitter. Various information on substitution and the time needed for that has been submitted and has been considered in further preparing the draft opinion. It was useful that certain product groups were specifically mentioned in the comments.


	2683
	Date: 2019/09/20 15:54

Content:
Baseline

Type: Individual

Country:
France

	Comment:
Regarding the wording of the derogation,could you please clarify the following sentence :
By way of derogation, paragraph 1 shall not apply to:
a) Placing on the market for use at industrial sites (except for dry cleaning industrial sites), and use as a transported isolated intermediate, provided that the conditions in points (a) to (f) of Article 18(4) of the REACH Regulation are met
in :
By way of derogation, paragraph 1 shall not apply to:
a) Placing on the market for use at industrial sites (except for dry cleaning industrial sites)
b) Placing on the market for use as a transported isolated intermediate, provided that the conditions in points (a) to (f) of Article 18(4) of the REACH Regulation are met
In order to make it very clear that use at industrial sites is allowed by this restriction.
Thank you very much for taking this comment into account.


	
	
	Dossier Submitter response:
Thank you for your comment on the wording of the proposed restriction. 
Note that the current wording aims at expressing the intention of the Dossier Submitter and that the European Commission will ultimately decide the final legal wording, should a restriction be agreed.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment on the wording of the proposed restriction, noted.


	
	
	SEAC Rapporteurs comments:
No further comments by the SEAC Rapporteurs.



	2705
	Date: 2019/09/20 17:26

Content:
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: Dow

Org. country: United Kingdom

Attachment:




	Comment:
Dow would like to express our full support for the comments submitted to this consultation by Silicones Europe (CES). 
In the attached paper, we also want to underline a number of specific concerns with the sections of ECHA's restriction proposal covering emissions to air, potential re-deposition to surface media, and the use of modelling to support restricting such emissions. 
Thus we would urge in this case that in order to come to any meaningful conclusions on concerns resulting from emissions to air and potential re-deposition to surface media, an in-depth assessment of the current state of the science should be completed and fully taken into account by the RAC. We would note that such an opportunity has not been provided to date by the Annex XV dossier.


	
	
	Dossier Submitter response:
Thank you for the comments provided on the environmental fate modelling.
We would like to answer to the following statements, and refer you to the responses already provided in the following comments #2141, #2170, #2177 and #2469:
1. “The only study suggesting that cyclic siloxanes may deposit to surface media (Sanchis et al, 2015)”: This is not accurate, several other references are provided in the response to comment #2469 that highlight the presence of these substances in remote environments, presumably also due to atmospheric deposition;
2. “Modelling approach is not designed to accurately address re-deposition”: There is wide consensus, also between commenting parties during the current consultation, that SimpleBox is an appropriate tool for estimating the fate and partitioning of chemicals, including cyclic siloxanes. As addressed in other responses (e.g. comment #2469), the aim of the multi-media fate modelling was not to precisely calculate deposition fluxes or estimate compartment-specific concentrations;
3. “Modelling is not carried out in accordance with GMP”: Issue addressed in comment #2141;
4. “It is not possible to reproduce results”: Issue addressed in comments #2141, 2196 and 2716;
5. “Not indicated if the Koc has been manually modified in each line as required in this version of Simple box”: All of the necessary manual modifications were performed to the best our understanding. The results of the modelling were closely reproduced by another respondent to the consultation (#2196). 
6. “There is a lack of clear documentation”: Issue addressed in comments #2141 and #2196;
7. “it is unclear how critical parameters were inputted into the SimpleBox model”: Issue addressed in comment #2177 and the Background Document;
8. “There is no emission to sludge and overestimation of the concentrations to sediment”: See response to #2469;
Potential for re-deposition and arctic contamination (additional references provided): See response to comment #2469.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comments. The Sanchíz et al (2015) study is not the only study suggesting that cyclic siloxanes may re-deposit to surface media. The study by Krogseth et al. (2013) (Occurrence and seasonality of cyclic volatile methyl siloxanes in Arctic air. Environ. Sci. Technol., 47 (2013), pp. 502-509) showed the presence of D4 and D5 in the remote arctic region with seasonal changes (higher amount of D4 and D5 during the winter season).

Please also refer to the responses to the following comments #2141, #2170, #2177, #2196, #2469 and #2716.


	
	
	SEAC Rapporteurs comments:
Mainly deals with fate modelling through Simplebox and the characteristics of the substances. No further comments by the SEAC Rapporteurs.



	2716
	Date: 2019/09/20 18:25

Content:
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: PFA-Brussels SPRL

Org. country: Belgium

Attachment:


 
	Comment:
-


	
	
	Dossier Submitter response:

The Dossier Submitter notes that an earlier response to the consultation from this respondent (comment #2196, dated 20th May 2019) reported the results of a series of confirmatory modelling simulations that successfully reproduced the modelling described in the Annex XV report. On this basis, we do not agree with the statement that “there is a lack of transparency in this modelling which does not allow a proper scrutiny of the environmental fate”. 

The comment notes that the modelling presented by ECHA “may be appropriate for the stated purpose of estimating the proportion of the substance released that remains ‘unreacted’ in the environment. However, it does not address the question of whether releases to air result in significant concentrations in water/sediment”

The Dossier Submitter notes, as acknowledged by the respondent, that the precise quantification of the concentrations arising in different environmental compartments (i.e. water/sediment) was not the objective of the modelling exercise, as also presented in the responses to comment #2705. 

The modelling was primarily conducted to support the socio-economic analysis, specifically to provide a complimentary estimate of cost-effectiveness based on ‘releases that remain in the environment’ rather than on releases alone. 

In relation to the comments that releases to air only result in an insignificant increase in surface media concentrations and that, consequently, a restriction on uses that result in releases to air are unnecessary, the Dossier Submitter notes that it is not aware of any uses of D4, D5 and D6 that would only result in releases to air. Although in some uses the majority of releases occur to the atmosphere there remains a potential for releases to the aquatic compartment. The Dossier Submitter notes that the recycling of leave-on cosmetic product packaging is likely to result in significant releases to the aquatic compartment (through the shredding and washing of packaging containing residual D4, D5 and D6) despite the intended use of these products mainly resulting in atmospheric releases. 


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We agree with the Dossier Submitter that the simulations successfully reproduced the modelling described in the Annex XV report and confirmed that key input parameters had been appropriately selected. RAC acknowledges that the modelling was sufficiently reported.

We also agree with the Dossier Submitter that the precise quantification of concentrations arising in different environmental compartments (i.e. water/sediment) was not the objective of the modelling reported in the Annex XV report.


	
	
	SEAC Rapporteurs comments:
See also #2196. As comments mainly deal on estimations with SimpleBox on stock no further comments by the SEAC Rapporteurs.


	2722
	Date: 2019/09/20 19:20

Content:
Transitional period;
Request for exemption

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: France

Company name confidential: Yes 

Attachment:

<redacted>
 
Privacy comment: protection of our commercial interests would be undermined

	Comment:
See confidential comments attached


	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.


	2724
	Date: 2019/09/20 19:31

Content:
Hazard or exposure;
Environmental emissions

Type: BehalfOfAnOrganisation

Org. type: Industry or trade association

Org. name: Cefic CES - Silicones Europe

Org. country: Belgium

Attachment:



 
	Comment:


	
	
	Dossier Submitter response:
Thank you for the comments and insights on the following topics (i) assessing risks, (ii) Stock modelling and (iii) Enforcement.

(i) Assessing risks of PBT/vPvB substances
The Dossier Submitter cannot comment on the relevance of the tests to determine the bioaccumulation status of D4, D5 and D6. These comments have already been addressed to and considered by the ECHA Member State Committee. The ECHA Member State Committee (MSC) has indeed decided to identify D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties and this is not under consideration during the opinion-making process for this restriction proposal. PBT/vPvB substances under REACH are non-threshold substances where releases to all compartments shall be minimised

(ii) and (iii) Stock modelling and enforcement
All comments have already been addressed in the previous responses to CES comments. We therefore invite you to refer to responses to #2177 and #2469 as well as the associated responses provided to other stakeholders: #2170 and #2705.


	
	
	RAC Rapporteurs comments:
Thank you very much for your comment. We support the Dossier Submitter; the identification of D4, D5 and D6 as substances of very high concern due to their PBT/vPvB properties is indeed decided by the ECHA Member State Committee (MSC) and is not under consideration during the opinion-making process for this restriction proposal, as well the emission of non-threshold substances should be minimised to all compartments.

Please also refer to responses to comments #2177 and #2469.


	
	
	SEAC Rapporteurs comments:
See also #2705 and #2469. #2724 Mainly concerns PBT/vPvB characteristics and stock modelling, no further comments by the SEAC Rapporteurs.



	2736
	Date: 2019/09/20 21:37

Content:
Scope or restriction option analysis;
Information on costs;
Other socio economic analysis (SEA) issues

Type: BehalfOfAnOrganisation

Org. type: Company

Org. name: <redacted>

Org. country: United Kingdom

Company name confidential: Yes 

Attachment:

<redacted>

Privacy comment: The attached confidential document contains proprietary business information regarding sales volumes and values, residual D4, D5 and D6 levels in sealant polymers and products, as well as a description of current process capability and technical challenges pertaining to further reduction of residues.  This information must be treated by ECHA in the strictest confidence to ensure protection of <redacted>'s commercial interests and its intellectual property. 


	Comment:
ECHA have requested additional information regarding the use of silicone polymers in sealants in order to assess the need for a specific derogation.  <redacted> has provided such information in the attached confidential document.


	
	
	Answer to specific info request 4:
The attached confidential document contains information regarding sales volumes and values, residual D4, D5 and D6 levels in sealant polymers and products, as well as a description of current process capability and technical challenges pertaining to further reduction of residues.


	
	
	Dossier Submitter response:
Thanks for your (confidential) comment.


	
	
	RAC Rapporteurs comments:
Thanks for your (confidential) comment.


	
	
	SEAC Rapporteurs comments:
Thanks for your (confidential) comment.
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Friday, May 17, 2019 


 


 


Personal Care Products Council Submission to the Public Consultation on the Proposed 


Restrictions for Octamethylcyclotetrasiloxane (D4);  Decamethylcyclopentasiloxane (D5) ; 


Dodecamethylcyclohexasiloxane (D6) in Leave-On Cosmetic Products 


 


 


On behalf of the Personal Care Products Council (PCPC)1, we are pleased to submit the 


following comments regarding the proposed restriction of Octamethylcyclotetrasiloxane (D4); 


Decamethylcyclopentasiloxane (D5); and Dodecamethylcyclohexasiloxane (D6) in leave on 


cosmetic products that was recently issued as a public consultation on the ECHA website. 


During the previous, wash-off, restriction process for D4 and D5, the dossier submitter (DS) 


made it abundantly clear that the appropriate risk management option for these substances is to 


place a restriction on wash-off personal care products because uses of these substances in leave 


on products “do not result in significant emissions to water as D4 and D5 evaporate rapidly after use 


and before they can be removed by washing.”2 


Siloxanes’ unique properties are perfectly tailored for applications in cosmetics and personal care 


products. Siloxanes are odorless, colorless, non-oily silicone-based fluids that act as “carriers,” 


allowing products to spread smoothly and easily, providing a silky, luxurious feel during 


application. Siloxanes can also offer a protective barrier that allows the skin to breathe while still 


optimizing moisture retention.  In addition, these ingredients have been well established as being 


tolerable in facial applications, which is particularly important for consumers with sensitive skin. 


Moreover, they are currently used to provide optimal application of sun protection ingredients in 


sunscreen formulations, helping to protect consumers from ultraviolet rays. 


                                                           
1 PCPC represents over 600 member companies, including manufacturers and distributors of 


finished products, as well as suppliers of ingredients, raw materials, packaging and other services 


used in the production and marketing of finished personal care products. Our member companies 


consistently strive to uphold and surpass the most stringent regulatory and product integrity 


standards worldwide. The PCPC member companies are actively engaged in providing 


consumers with safe, innovative and high quality cosmetic and personal care products, the 


ingredients for which are globally sourced. 


 
2 https://echa.europa.eu/documents/10162/7209f47e-58a0-4fa7-9890-11366f5aa4e9 
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These properties have resulted in D5 being broadly used by the personal care products industry, 


especially in leave-on applications. Previous industry surveys have shown that D5 is used in 15 


different categories of products and over 75 product types3. These products range from roll-on 


deodorants to moisturizers and skin creams. In the EU prior to the recent restriction on wash-off 


products, D5 was also broadly used in wash-off products such as shampoos and conditioners.  


Not only is the additional restriction of the use of these substances in leave on products a 


disproportionate risk management option, it is also not justified by the available science.  


In our view, the criteria set out in REACH for the characterization of PBT and vPvB properties 


are not appropriate for siloxanes. The REACH regulation specifically states that the criteria for 


PBT and vPvB properties identified in Annex XIII of the regulation only apply to “organic 


substances, including organo-metals4”. The siloxanes under question should therefore not be 


examined under these criteria because they are not purely organic substances. D4, D5, and D6 


are constituted of an inorganic back bone chain of silicone and oxygen atoms as well as organic 


side groups. As such, these compounds have a “hybrid” nature and properties that differ 


significantly from other “purely” organic compounds.  In our view, the improper application of 


the Annex XIII criteria for D4 and D5 has led to controversial findings regarding 


bioaccumulation and persistence and subsequently towards burdensome and unnecessary 


regulatory restrictions.  


Although it is acknowledged that there is experimental bioconcentration factor (BCF) data from 


laboratory assays that suggest that D4 and D5 may meet BCF criteria, it is important to consider 


all available data, particularly when field data are available to corroborate laboratory analyses. 


Moreover, it is important to consider other metrics such as depuration rates, biomagnification 


and trophic magnification.  A recent, peer-reviewed, weight-of-evidence (WoE) analysis of the 


data for cyclic siloxanes (Bridges and Solomon, 20155 ) considered multiple lines of evidence 


and intrinsic chemical properties, and concluded D4 and D5 are not bioaccumulative and 


persistence is only observed in sediments.   


This is consistent with extensive reviews of these ingredients undertaken by the Australian6 and 


Canadian7 governments which both found that no regulatory action is needed to restrict these 


siloxanes. 


  


In particular the Australian review notes that these siloxanes are hydrophobic and that “these 


chemicals are expected to dissipate rapidly from the water column by a combination of 


                                                           
3 https://echa.europa.eu/documents/10162/7209f47e-58a0-4fa7-9890-11366f5aa4e9  
4 http://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:02006R1907-20171010&rid=1  
5  https://www.tandfonline.com/doi/full/10.1080/10937404.2016.1200505 
6 https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-environment-
assessments/cvms 
7 https://www.ec.gc.ca/lcpe-cepa/515887B7-AF58-45B7-ADA9-B4ADF8F204DB/CdR-BoR-D5_eng.pdf 
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volatilization, hydrolysis and partitioning to suspended particulate matter and sediments8”and 


therefore “The direct risks to aquatic life from exposure to these chemicals at expected surface 


water concentrations are not likely to be significant”. 


 


Likewise the Canadian Board of Review found that D5 does not biomagnify through the food 


chain; and that there is no evidence which demonstrates that D5 is toxic to any organisms tested 


up to the limit of solubility and therefore “D5 will not accumulate to sufficiently great 
concentrations to cause adverse effects in organisms in air, water, soils, or sediments.”9 


 


In the USA, the Environmental Protection Agency entered into an Enforceable Consent 


Agreement (ECA) with five manufacturers, processers or formulators of D4, to collect 


environmental data in a national monitoring program. This ECA monitoring program had its 


monitoring sites selected to be representative of the approximately 15,000 to 20,000 municipal 


wastewater treatment plants (WWTP) in the continental United States as well as industrial 


discharge sites, and was designed to represent worst-case exposures of biota to D4 in receiving 


streams and rivers downstream of dischargers. Subsequently, a recent study by Nusz et al 201810 


reviewed the data and examined multiple lines of evidence (LoEs) to determine the potential 


risks from D4 to aquatic receptors in rivers and streams in the United States. The key findings of 


this study are congruent with the Canadian and Australian reviews: “there is negligible risk to 


water column and sediment receptors from D4 discharged from MPF facilities after onsite 


wastewater treatment or from municipal WWTPs that may treat a mix of industrial and consumer 


wastewater11”.  


Further, in the EU, it our understanding that since January 2018 CES-Silicones has undertaken a 


monitoring program to assess the impact of the restriction of D4 and D5 in rinse off personal 


care products. The CES monitoring program collected over 1100 samples of the influent 


wastewater in Germany, Sweden, Poland, Spain and the UK. Preliminary results of this 


monitoring study show that the concentrations of D4 and D5 that ECHA predicted before the 


wash-off restriction are unrealistically high. In fact, current concentration levels for D4 are in 


line with the levels predicted to be achieved as a result of the proposed restriction. In regard to 


D5, concentrations are approaching the predicted post restriction level at all of the WWTPs. 


These concentrations are lower than expected and suggest that the restriction of D4/D5 in rinse 


off products was unnecessary and the restriction of the same ingredients in leave-on personal 


care products even more so.  


                                                           
8 https://www.nicnas.gov.au/chemical-information/imap-assessments/imap-assessments/tier-ii-environment-
assessments/cvms 
9 https://www.ec.gc.ca/lcpe-cepa/515887B7-AF58-45B7-ADA9-B4ADF8F204DB/CdR-BoR-D5_eng.pdf 
 
10 https://www.sciencedirect.com/science/article/pii/S0048969718315146 
11 https://www.sciencedirect.com/science/article/pii/S0048969718315146 
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The above results are consistent with Nusz et al who find that “Results of the study showed that 


concentrations in water, sediment, or biota downstream of discharges from municipal and MPF 


onsite WWTPs were below toxicity threshold values derived from laboratory toxicity tests or 


from the HC5 CTLBB. Chemical activities in water also were at least seven times lower than the 


activity expected at toxicity threshold concentrations.” Thus, corroborating that it is important to 


consider multiple LoEs and further supporting previous studies that stress the importance of in 


situ data vis a vis laboratory modeling. 


Beyond the significant issues that arise from the scientific process that has been followed by 


ECHA, the proposed restriction would also have a highly detrimental economic effect on the 


cosmetic and personal care products industry.  The proposed restriction would require 


manufacturers to undertake significant reformulations to a wide variety of leave-on products.  


The reformulation process is not only financially costly, which is recognized by the Dossier 


Submitter, but also very time consuming. This process includes product redesign; undertaking 


safety assessments; efficacy testing; procuring the new ingredients; and scaling up, among other 


activities.  Even when there is a direct substitute for the ingredient in question, the reformulation 


process normally takes an average of 4.5 years. However, when a direct substitute does not exist, 


such as the case with D5, fundamental research would be needed to ensure the substitute 


ingredient’s stability, efficacy and safety in the product, as well as consumer acceptance. Such 


research requires significantly more time, adding 8-10 years to the product development process.  


Given the significant concerns that have been raised with the risk assessment process that has 


been followed by ECHA, as well as the serious economic harm and trade disruption that is 


expected, we urge ECHA to reconsider the proposed restriction.  However, should ECHA decide 


to finalize the proposed restriction as currently envisioned, we would strongly urge that the 


implementation period be extended to at least 10 years.  


We greatly appreciate the opportunity to provide these comments regarding the proposed 


additional restriction of these substances. We hope that ECHA will review and consider the 


points that we have raised in this submission and provide the necessary extension to the 


implementation period. 


 


 


Sincerely,  
 


 
Francine Lamoriello  


Executive Vice-President 
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FEICA - POSITION STATEMENT  


 


 


Brussels, 16 May 2019 


 


This document is intended to clarify FEICA’s position to ECHA, the European Chemicals Agency. 


FEICA position on D4/D5/D6 in silicone sealants  


FEICA, the Association of the European Adhesive and Sealant Industry, is a multinational association 


representing the European adhesive and sealant Industry. This speciality chemical sector represents 


more than 2% of the total European chemical industry’s turnover and contributes more than 14 


billion euros to the EU economy. Within the sealant sector, silicone sealants represent the biggest 


market. 


Background 


In January 2019, the European Chemicals Agency (ECHA) provided an Annex XV Report 


concerning a Restriction of D4, D5 and D6 in consumer and professional products. Sealants may be 


affected by the planned restriction. In this document FEICA would like to clarify the position of the 


sealant producing industry.  


Position 


 


• D4/D5/D6 ends up in silicone sealants as an impurity of the silicone polymer used as raw 


material. 


• D4, D5 and D6 have no known technical function in silicone sealants and sealant producers 


do not add D4/D5/D6 to their sealants intentionally. 


• For a given formulation, the concentration of D4/D5/D6 in the silicone sealant depends 


solely on the content of impurities (D4/D5/D6) in the silicone polymer which has been used 


as raw material. 


• Formulators of silicone sealants are not able to reduce the content of impurities (D4/D5/D6) 


in purchased silicone polymers.  


• Consequently, the manufacturers of silicone sealants are not in the position to indicate what 


the maximum concentration of D4/D5/D6 in their sealants should be.   


• However, in view of the usual criteria for environmental labels (SVHC < 0.1%) such as green 


building schemes (Nordic Swan, Basta, LEED, DGNB etc), Blue Angel and company policies, 


formulators of silicone sealants expect silicone polymers to have a concentration of 


D4/D5/D6 below 0.1% as soon as possible. 


• Silicone sealants make up a significant share of the sealant market because of their specific 


properties such as durability, weathering resistance and chemical resistance. 


• Silicone polymers are essential and indispensable as the main raw material, with up to 90% 


content in the finished silicone sealant. It is crucial that silicone polymers remain available as 


raw materials for silicone sealants to ensure the continued availability of silicone sealants,).  


• To avoid market interruption, it is important that a sufficient transition period is foreseen to 


allow the producers of silicone polymers to meet their reduction targets for D4, D5 and D6.  
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Contact 


FEICA Regulatory Affairs:  


Jana Cohrs (j.cohrs@feuca.eu)  


 


FEICA - Association of the European Adhesive & Sealant Industry 


Avenue Edmond van Nieuwenhuyse 2, B-1160 Brussels, Belgium 


Tel: +32 (0)2 896 96 00  


info@feica.eu   | www.feica.eu 


 
Publication ref.: POP-EX-I05-014 


 
This document has been designed using the best knowledge currently available, and is to be relied upon at the user’s own 


risk. The information is provided in good faith and no representations or warranties are made with regards to the accuracy or 


completeness, and no liability will be accepted for damages of any nature whatsoever resulting from the use or reliance on 


this paper. This document does not necessarily represent the views of all member companies of FEICA. 


 


This document can contain confidential information and is intended for the addressee only, for working i.e. internal use only. 


No other use may be made without the prior written permission of FEICA. If you are not the intended recipient you are notified 


that disclosing, copying, distributing or taking any action in reliance on the contents of this information is strictly prohibited. 
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JAPAN COSMETIC INDUSTRY ASSOCIATION 
 


 


6TH FL., METRO CITY KAMIYACHO, 1-5, TORANOMON 5-CHOME, MINATO-KU 


TOKYO, JAPAN 105-0001 


TEL: +81 3 5472 2530     FAX: +81 3 5472 2536 


May 20,2019 


To European Chemical Agency 


 


RE: ANNEX XV RESTRICTION REPORT, Proposal for a restriction of 


Octamethylcyclotetrasiloxane (D4) Decamethylcyclopentasiloxane (D5) 


Dodecamethylcyclohexasilxane (D6) 


  


Dear Sirs/Madams, 


 


On behalf of Japan Cosmetic Industry Association representing interests of cosmetic 


industries of Japan, I would like to make the following comments regarding the proposed 


regulation posted on ANNEX XV Restriction Report – D4, D5 and D6. 


 


We concern that there are not sound scientific grounds enough to justify the restriction 


report of D4, D5 and D6 as PBT/vPvB. 


  


Our comments are as follows: 


 


Cyclosiloxanes (D4, D5 and D6) are highly versatile principal raw materials that have been 


used in cosmetics for a long period (more than 40 years), and the replacements of 


cyclosiloxanes (D4, D5 and D6) with other raw materials are very difficult from a technical 


perspective. Cyclosiloxanes (D4, D5 and D6) are physiologically inactive, highly safe to the 


human and highly stable in cosmetic products. And as a special function, they enable to 


exert water-proof, long-lasting make-up effects, and provide cosmetics with excellent 


usability to the market. As a result, they have contributed greatly to the improvement of 


QOL of consumer in a unique manner, which will be lost once they are removed from the 


formulas.  


 


A surveys recently conducted in several countries reports that “cyclosiloxanes do not 


pose a danger to the environment or its biological diversity.”  Cyclosiloxanes are 


volatilized in the air after used for cosmetics as a human body, and is decomposed into 


silicon dioxide, carbon dioxide and water in a short period of time. The impact is 


considered to be minor. 


 


In the ECHA's report “potential overlapping between proposed restrictions on D4, D5, 


D6 and microplastics”, the socio-economic analysis is conducted for both products which 


contains both D4, D5, D6 and microplastics, assuming that in the event both restrictions 


are implemented at the same time. However, we are concerned that it might not be 


regarded as accurate analysis data that handling two substances with completely different 


environmental impact and substitution difficulty together. 
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Regarding PBT Judgment 


In this proposal, these cyclosiloxanes are categorized as PBT. However, the Chemical 


Substance Control law in Japan, at least, D5 was not regarded as PBT because of lack of 


toxicity. Although D4 and D6 are categorized as monitoring substances instead of PBT, 


none of these siloxanes are prohibited for use in cosmetics in Japan. 1)  Considering the 


situation in Japan, we believe there is no sufficient scientific evidence to conclude PBT 


judgment of these substances. 


 


Regarding vPvB Judgment 


In general, vB judgment is based on result of a test evaluating BCF.  With this evaluation, 


usual environmental monitoring corresponds well to bioconcentration as seen for 


chemicals such as PCB. However, in the case of cyclosiloxane (D4), a discrepancy is 


observed in publicly available monitoring results of bioaccumulation in an actual 


environment.2) This result demonstrates that solely use of BCF is not appropriate for 


assessment of environmental impact of chemicals. In addition, the judgments of vPvB for 


D5 and D6 by ECHA are based on BCF data determined in a closed system, however it is 


reported that cyclic volatile methyl siloxanes show lower bioconcentration due to their 


superhydrophobicity.3) These results suggest that various parameters should be applied 


in order to assess bioconcentration and/or bioaccumulation impact of substances with 


properties of cyclosiloxanes (hydrophobicity and volatility).   


 


In conclusion, we sincerely propose ECHA to reconsider very carefully the decision to 


restrict octamethylcyclosiloxane D4, decamethylpentacyclosiloxane D5 and 


dodecamethylcyclohexasiloxane D6 as PBT/vPvB substances. 


 


We highly appreciate the opportunity to present our opinions on this report and sincerely 


hope taking into the consideration those comments. 


 


 


Respectfully yours,  


 


 


 


 


 


Yamamoto Junji 


Senior Managing Director 


Japan Cosmetic Industry Association (JCIA) 
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Argumentation for derogation regarding use of D5 and D6 in topical pharmaceutical products





Background: 

Members of Medicines for Europe are developing an innovative topical pharmaceutical platform containing different silicones (among them cyclomethicone D5) as functional excipient. The development program covers products containing cyclomethicone D5 with level up to 10 w/w %, which we believe is an advantageous functional pharmaceutical excipient in transdermal delivery systems. 

The aim is to develop topical pharmaceutical preparations for dermal use having improved penetration and/or bioavailability than that of creams and gels with conventional excipients, and also to avoid stability problems that may occur during the storage of the gels/creams. We found that the above aims can be reached ideally by a pharmaceutical preparation wherein volatile silicones are used as excipients.

One of our members patented the silicone based platform (WO2009007764; EP2180887; US9775908). Such gel or cream would contain pharmaceutically active ingredient(s), wherein the particles of the active ingredient(s) are coated with highly volatile silicones or a mixture thereof and these coated particles are suspended in a gel or cream base in an isolated solid state. 

Applying the product to the skin the highly volatile silicone compound(s) evaporate(s). The particles of the active ingredient(s) remain on the surface of the skin together with the other excipients and penetrate into the body. 

Additionally, stability of the product can be increased with the silicone coating. Silicones form a coating around the active ingredient particles, which protects them from chemical impacts assuring the pharmaceutical composition’s good chemical stability. Such coating may also reduce the incompatibility of the API with other components.

The most appropriate silicones for coating the active ingredient of the transdermal composition are hexamethyldisiloxane (CAS: 107-46-0), octamethyltrisiloxane (CAS: 107-51-7) and decamethylcyclopentasiloxane (cyclomethicone D5, CAS:541-02-6).



Discussion:

All experiments performed to date support that a mixture of the above silicones should be used. Cyclomethicone D5, which contains less than 5% of D6 as impurity, is an essential component of such a mixture ensuring that the silicone coating remains intact on the API during long-term storage. Without the cyclomethicone D5 the highly volatile silicone coating would evaporate prematurely and thus would hinder the stability and applicability of the product. 

Based on the above cyclomethicone D5 is a functional excipient in topical formulations that are formulated according to the principles described above.

 

Furthermore, such topical pharmaceutical products are not wash-off products meaning that cyclomethicone D5 will not be rinsed off with water, on the contrary, it will evaporate upon applying it to the skin thus release to water is minimal (as also mentioned in ECHA proposal for leave-on medical devices). 



The use of cyclomethicone D5 (CAS:541-02-6) as an excipient in topical pharmaceutical formulations is also supported by the fact that this compound is an FDA approved inactive ingredient for topical route of administration in several products with a maximum potency of 13 w/w%. Furthermore, there is a monograph in the United States Pharmacopoeia for cyclomethicone [CAS: 69430-24-6], which can be D4, D5, D6 or a mixture of them.

In addition, such pharmaceutical products are used on a significantly smaller scale than conventional cosmetics, therefore the potential environmental impact is estimated to be proportionally lower probably in similar range compared to medical devices for which derogation is already proposed. 

As a summary the pharmaceutical use is supported by a major pharmacopoeia (USP), the tonnages used are expected to be low, and with a minimal proportion of release to water.



If the use of D5, D6 would be restricted for topical pharmaceutical products, there is a risk that functionality could be lost irreplaceably, and this would negatively affect patients’ quality of life by preventing their access to innovative formulations addressing their medical needs better. 



Proposed derogation: 

By way of derogation, paragraph 1 shall not apply to:

Placing on the market of pharmaceutical products for topical route of administration containing cyclomethicone D5, D6 or mixtures of them as functional excipients in a concentration equal to or less than 10w/w %.





PS some of the member of Medicines for Europe are still reviewing the use of D4 D5 and D6 on pharmaceutical product, hence a further update prior to the final deadline for comments is expected from our side.
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Comments on Proposed Restrictions by ECHA on D4, D5 and D6 


Don Mackay, Trent University 


May 10, 2019 


 


Introduction 


The European Chemicals Agency (ECHA, 2019) has recently published proposals to restrict the 


use of three cyclic volatile methylsiloxanes: i.e., D4, D5 and D6. These actions are based on the 


designation of these substances as very persistent (vP) and very bioaccumulative (vB). The 


documentation employs ‘Mackay-type’ multi-media mass balance models, specifically 


SimpleBox 4. I thus have a distant ‘parental’ interest in evaluating if the models are being used 


effectively and correctly for the purposes that they were designed to accomplish.  Regretfully, I 


conclude that in my opinion they are not being employed properly, thus I offer the following 


comments. 


Key concerns 


First is the fundamental issue of assessing risk as a basis for restrictions. The chemicals have 


been designated as vP and vB and this is stated as being the only required justification for 


restriction.  


Specifically it states: 


“D4, D5 and D6 were identified by ECHA’s Member State Committee as SVHC 


substances with PBT/vPvB properties. PBT/vPvB substances give rise to specific 


concerns based on their potential to accumulate in the environment and cause effects 


that are unpredictable in the long-term and are difficult to reverse even when releases 


cease. Therefore, the risk from PBT/vPvB substances cannot be adequately addressed 


in a quantitative way, e.g. by derivation of risk characterisation ratios. Emissions and 


subsequent exposure, in the case of a PBT/vPvB substance, are therefore considered 


as a proxy for risk.” (Emphasis added) 


There is no mention of toxicity, such issues being designated as ‘not relevant.’ There is a broad 


scientific consensus that multi-media models seek to quantify concentrations in environmental 


media from which exposures can be estimated, followed by an evaluation of the risk of adverse 


effects using toxicological information relevant to humans and the ecosystem. The mere 


presence of a chemical in the environment does not constitute a risk. This bureaucratic ‘short 


cut’ brings ECHA into discredit with the scientific community and it is even insulting to the 


legions of European toxicologists who have spent decades measuring and understanding the 


effects of synthetic organic chemicals on organisms. The ‘difficult to reverse’ issue is a valid 


concern with PCBs being the obvious example. Mass balance models can readily provide 


insight into the potential to reverse, indeed the SimpleBox model used by ECHA includes this 


feature, thus for substances such as those considered here that concern is non-existent. The 


lack of ‘effect’ evaluations is a major omission and introduces the risk that some chemicals that 


are not vP and vB may achieve low priority and be ignored despite being very toxic.  


Second, the document does not satisfy well accepted principles of “Good Modelling Practice 


(GMP)” as outlined by Buser et al. (2012). The use of SimpleBox 4 is highly commendable since 
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this model is the result of decades-long painstaking efforts by scientists with EU support, mainly 


in the Netherlands (Hollander et al., 2016). There is a lack of clear documentation of the 


selected parameters for degrading reactions. None are provided for water, soils and sediments, 


and the critical atmospheric rates are given as ‘reaction rates’ that are really rate constants with 


units of reciprocal seconds. It is common courtesy to give half-lives as well. The selected values 


of the rate constants are much lower than I expected giving much longer atmospheric half-lives 


by a factor of about 10, but I can not trace the source of these data. Perhaps the error lies in the 


assumed hydroxyl radical concentration or by arbitrary selection of outlying values.  Such 


practices also bring discredit to ECHA. When there are several modes of entry into a Level III 


model as used here it is essential to give the assumed proportions into each compartment. This 


information is not provided. When models are used GMP dictates that it is essential to 


document all input and output quantities so that results can be reproduced. 


Third, the text discusses the use of a ‘chemical stock’ approach as a justification for restriction. 


It is an attempt to include the inventory of a persistent chemical in the environment. Plots are 


presented in tables showing rate of chemical entering the environment in units of tonnes per 


year (TPA) as a function of time (years) followed by the ‘stock’ with similar units instead of 


tonnes. When emissions cease the inventory or stock and concentrations inevitably decrease to 


near zero.  It is not mathematically meaningful to add tpa to tonnes as appears to be implicit in 


the text. I attempted to understand the justification for this in the report by Gabbert et. al. (2018) 


that gives examples of chemicals such as PFOS but giving similar figures with units of mg/tonne 


instead of tpa. I believe that this approach as presented in the ECHA is fundamentally wrong or 


at least it is not expressed clearly or rigorously. I suspect that the TPA units are actually tonnes 


in some cases. From the data in Table 7 on page 11 of Annexes, it is clear that the residence 


time of the chemical D4 in the Regional and Continental Environments is 2.07 tonnes divided by 


52.2 tpa or 0.04 years at steady-state (Level III). This is approximately the two-thirds lifetime of 


the chemical in the environment and is only about 2 weeks. It is actually calculated but is 


expressed wrongly as a percentage of regional release (4.0%).  This shows that fears of 


prolonged contamination and difficult-to-reverse contamination are unfounded. A much better 


approach is to use the SimpleBox dynamic model feature and compute the steady state 


condition followed by a reduced emission rate and calculate a half time (a time predicted for the 


initial concentration to decreased by 50% after cessation of the chemical release). I strongly 


recommend that the authors of SimpleBox (Hollander, Schoorl and van de Meent) be asked to 


do this computation and comment on the validity of the stock approach. These are highly 


regarded experts in this area. I note that the Gabbert et al. paper has apparently not been peer-


reviewed and published in the scientific literature. 


Finally, adverse effects of chemicals in the environment result from exposure in a medium in 


which there are resident biota that may have vulnerability to chemical toxicity.  In this case the 


medium of concern appears to be sediment in which these chemicals are considered persistent.  


However, the current restriction is targeting applications with emissions to the air compartment 


which only result in the presence of these chemicals in the air.  ECHA is thus suggesting 


restrictions based on the non-problem of a mis-match of persistence, presence and exposure. 
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Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) − 
Comments for Annex XV restriction report 


Position of the Polish Union of Cosmetics Industry 
 
 


In April 2017, ECHA initiated a new Restriction Process for the use of D5 and D6 above 0.1%  
in leave-on and other consumer and professional products. In the summer of 2017, a Call for Evidence 
was launched by ECHA. 
 
The cyclic methyl siloxanes Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane 


(D6) are key ingredients in many categories of cosmetic products, such as make-up products, hair care 


products or facial products. In certain products silicones are present in concentrations up to 100%,  


so they are the only component of the product. These substances are used as emollient ingredients 


(skin conditioning), hair conditioning, cleaning and as solvents.  


 


It should be noted that cyclic silicones are characterized by specific polarity, which affects their unique  


physico-chemical properties. Silicones D5 and D6 have a unique effect on the sensory properties of the 


product − they do not cause the "greasy" effect and do not create an oily, sticky layer on the surface of 


the skin. Due to these properties, there is a fear that products formulated without silicones will not have 


the same properties as the silicones product and thus will perform differently during consumer use. The 


described in-use properties of products due to the silicones use are highly desired by the consumers. 


D5 and D6 silicones provide the unique sensorial properties of products. Among others, they give a "silky 


touch" effect on the skin / hair, which is particularly appreciated by consumers and could be difficult to 


replaced by other ingredients. Due to their volatility, these substances evaporate quickly from the 


surface of the skin and hair without causing any fat effect.  


 


According to our knowledge, there are some known alternatives, proposed by the raw materials 


suppliers in the market. Currently, replacements such as: Dimethicone, Isodecyl Neopentanoate, 


Dicaprylyl Carbonate, available for not more than one year, are tested by the cosmetics manufacturers 


as D5 and D6 alternatives in leave-on and rinse-off cosmetic products. It is currently impossible to fully 


assess replaceability of D5 and D6, however, efforts are made by the cosmetics industry. On the basis 


of current knowledge replacement of D5 and D6 in leave-on cosmetic products will be a complex and 


lengthy process. There is no one-to-one substitution strategy that will comprehensively address all of 


the key performance benefits that are derived from these key ingredients. Each product must be 


reformulated separately as alternatives to particular cyclosiloxane are different in various finished 


products. 


 


Therefore, transitional period (5 years) proposed by ECHA raises our concerns and doubts. Based on 
these complexities, we assume that potential reformulation efforts could take longer than 5 years in 
case of certain products of product categories. 
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Comprehensive replacement D5 and D6 in leave-on cosmetic products process must include: 


• Research of suitable alternatives and their regulatory compliance and availability, 


• Reformulation of products at laboratory level: dismantling and rebuilding of each product 
formulation, require significant amount of attempts, 


• Doing all necessary tests according to requirements of the regulation 1223/2009/EC on 


cosmetic products:  


o stability tests of formulation,  


o packaging tests including compatibility and stability tests, 


o microbiological quality tests, 


o skin compatibility (e.g. dermatological) tests, 


o tests for claims support. 


• Demonstrating that the formulation is safe for consumer use – carring out the safety 
assessment and preparing Product Information File including Cosmetic Product Safety Report,  


• Packaging modification, 


• New manufacturing technology, 


• Industrial development (distribution, marketing and other activities related to launching a new 


product). 


 


Given these facts, a longer transitional period is needed to enable the cosmetics industry to:  


• Achieve full substitution (reformulation) of D5 and D6 containing leave-on products. If 
insufficient time is allowed for complete reformulation the implication will be removal of 
products from market leading to significant disruption in product availability to the consumer 
and cost to industry, 


• Achieve timely turnover of D5 and D6 containing leave-on products already placed on the 


market and available in the delivery chain - to avoid  unnecessary products withdrawal. Many 


personal care products have a shelf life of several years. Withdrawal of products already placed 


on the market would lead to unnecessary product waste and would be burden for the 


environment.  


 


All these necessary steps will require considerable amount of human work and costs that cosmetic 


products producers will have to bear. 


 


It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic products − to 


keep and ensure the high quality of products expected by the consumers.  The reformulation process 


should not limit the consumers’ choice and acceptance of products, especially make-up and hair 


products, as those categories are expected to the the most challenging in reformulation process. 


 


If producers do not have insufficient time to carry out reformulation process and final placed products 


do not correspond with consumers preferences, this may lead to develop of a "grey area". Consumers 


could start to acquire products containing  D5 and D6 from outside the EU on a massive basis through 


online purchase.  


 


 
Warsaw, 16 May 2019 
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The Polish Union of Cosmetics Industry is the cosmetic industry's strong voice in Poland. Sixteen years 
of experience in representing cosmetic industry's  interest makes us a reliable partner in the 
development industry business environment. The Union gathers over 180 all sizes companies 
including big Polish cosmetic companies, international corporations and strong representation of 
SME’s. The Union has strong partners in the Polish Confederation Lewiatan and Cosmetics Europe. 
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Mick Whelan

School of Geography, Geology and the Environment

University of Leicester, Leicester, UK

19/5/2019



Scope

This document contains brief comments on the ECHA Annex XV Restriction Report with a specific focus on Section B.4.1 Environmental Fate Modelling, although other Sections were also looked at.



Comments

A spreadsheet version of SIMPLEBOX 4.01 was used to assess environmental fate under two emission scenarios: (i) emission to air and water and (ii) emission to water only.

In Table 3, atmospheric degradation rate constants used are reported as 8.4 x 10-8, 1.2 x 10-7 and 1.2. x 10-7 s-1 for D4, D5 and D6 respectively.  These are very low compared to those reported elsewhere for VMS (see Whelan et al., 2004).  They may be erroneously reported but need to be checked and better-justified if they are not just typographic errors.  I make these equivalent to 7.26 x 10-3, 1.04 x 10-2 and 1.04 x 10-2 d-1 which give half lives of 95, 66 and 66 days, respectively.  These values are about an order of magnitude too high.  If these values were used in the model, they are likely to result in different predicted fractions in different environmental compartments and, in particular, an overestimation of the fraction of these compounds in the air (Table 4).  The “stocks” referred to on p9 will also be in error if these values have been used in the model.

It would be useful if the reaction rate constants assumed for water and sediment could be reported in Table 3.  Without this information, it is not possible to reproduce the modelling reported.

In Section B.4.1.4, the term “unreacted” chemical stock is used.  This is a misnomer, I think.  What is being referred to is, I believe, the steady state chemical mass in the system.  The statement “unreacted after chemical losses have taken place “ gives the wrong impression that this is a residual mass which does not degrade, rather than the steady state level which is continuously being subjected to partitioning, advection and reaction.

In Tables 6 and 7, stocks are reported in tpa but these should simply be tonnes. Freshwater stocks are reported in Table 6 as 0 tpa (should be tonnes) and 0% of emitted but these probably mean <0.01 tonnes and <0.01% and should be reported as such. 

In Table 8, measured concentrations in air and freshwater are reported but references are not given so we can’t see where these data were taken from.  Measured regional air concentration are reported as being 10-100 ng m-3 for D4 and 20-200 ng m-3 for D5.  These seem high compared with 0.3 to 9 ng m-3 for D5 reported for rural Sweden by McLachlan et al. (2010), although the “Regional” atmosphere is probably more comparable to more densely populated parts of Europe.

In Section B.9.1.2, it is stated that “Despite the existing restriction, wide dispersive uses remains and should be further reduced.” But it is not clear why this should be the case without a statement of the target – is there a threshold concentration (e.g. PNEC) which is currently being exceeded or simply that environmental presence should be eliminated on hazard criteria?  This should be stated more clearly.

In Section C2.1 alternatives to cVMS are discussed.  The term “less risky” (p35) is used but given that the chief concern for D5 and D6 is their vPvB status (rather than “T”), doesn’t this mean that alternatives should be compared on a hazard basis?

In the Annex of the support document used for the PBT expert group consultation (Figure 11), the Sanchis et al. (2015) study is referred to as reporting concentrations allegedly resulting from snow scavenging during the arctic winter.  However, this paper deals with monitoring in Antarctica not the Arctic.  



References

McLachlan, M.S., Kierkegaard, A., Hansen, K.M., van Egmond, R., Christensen, J.H., Skjoth, C.A. (2010) Concentrations and Fate of Decamethylcyclopentasiloxane (D5) in the Atmosphere. Environmental Science & Technology 44, 5365-5370

Sanchís, J., Cabrerizo, A., Galban, C., Barcelo, D., Farré, M., Dachs, J. (2015) Unexpected occurrence of volatile dimethylsiloxanes in Antarctic soils, vegetation, phytoplankton and krill. Environmental Science & Technology 49(7), 4415-44

Whelan, M.J., Estrada, E., van Egmond, R. (2004) A Modelling Assessment of the Atmospheric Fate of Volatile Methyl Siloxanes and their Reaction Products. Chemosphere 57, 1427-1437

2




image9.emf
ref_2177_public.zip


ref_2177_public.zip


non confidential submission/2019-05-20 CES cover letter to RAC_SEAC CES submission.pdf




www.silicones.eu 



 



 



     



      



 Brussels, 20 May 2019 
 
 
 
Pierre Germain 
CES – Silicones Europe 
European Chemical Industry Council - Cefic aisbl 
Rue Belliard 40 (box 15)  
1040 Brussels 
Belgium 
Tel: +32 2 436 9455 
  
        



Re: CES-Silicones Europe first submission for the public consultation of the 
RAC/SEAC on Octamethylcyclotetrasiloxane (D4), 
Decamethylcyclopentasiloxane (D5) and Dodecamethycyclohexasiloxane (D6). 



 
 
Dear Sir or Madam: 



CES-Silicones Europe (CES) is a non-profit organization representing all major producers of 
silicones in Europe. CES is a sector group of the European Chemical Industry Council (CEFIC), 
the forum and voice of the European chemicals industry. We aim to develop and provide 
scientific information on silicone products from a health, safety and environmental perspective. 
Our mission is to raise awareness of silicones’ many uses and their importance to the 
Global/European economy as well as the well-being and life style of today`s society. 



In order to cooperatively contribute to the aim of the RAC/SEAC, CES-Silicones Europe is 
offering comments as well as additional information to both SEAC and RAC.  



CES is advocating for regulatory decisions to be based on up-to-date science that effectively 
address reasonable concerns based on the scientific evaluation of real risk as well as the 
acknowledgement of all requirements as stipulated in the REACH law. 
Article 1: “The purpose of this Regulation is to ensure a high level of protection of human health 
and the environment, including the promotion of alternative methods for assessment of 
hazards of substances, as well as the free circulation of substances on the internal market 
while enhancing competitiveness and innovation. ” 



D4, D5 and D6 are basic members of the silicones family. D4, D5 and D6 are by far 
predominantly used as intermediates in the manufacturing of a diverse range of silicone 
applications and products including construction, electronics, engineering, health and 
personal care. 



D5 and D6 are sometimes used as basic raw materials in cosmetics and personal care 
products. When used as an intermediate during the manufacturing process, virtually all of D4 
D5 or D6 is consumed with only a tiny amount remaining in end products. D4, D5 and D6 
provide many socio-economic benefits. Unnecessary or disproportionate regulatory actions on 
D4/D5/D6 would fail to provide any environmental benefits or reduction of risk to human health 
and environment while placing employment, innovation and economic value at risk. 



Already in 2013 CES provided a detailed Socio-Economic Analysis on both D4 and D5 to the 
UK CA and in 2016 to ECHA in order to document the importance of both substances. 
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In addition, CES under the lead of our global organization, the GSC (Global Silicones Council), 
engaged in developing a new Socio-Economic Analysis on Silicone Products. 
Within this submission you will find the newly developed document for your information. 



We herewith provide the following documents for your review and consideration: 



CES input to ECHA Public Consultation on proposal for an Annex XV Restriction: 



Report  



1. Problem analysis  



1.1. Background  



1.2. General approach to the investigation and analysis  



1.3. Identity of the substance(s), physical and chemical properties  



1.4.  Manufacture and uses  



1.5.  Risk assessment  



1.6.  Justification for an EU-wide restriction measure  



2. Impact assessment  



2.2. Proposed restriction  



2.3. Impact on other uses  



2.4. Impact on uses of silicone polymers  



3. Conclusions  



4. References  



Annexes  



CES will provide in a confidential submission additional considerations on the proposed 
restriction text and the Initial Report for cVMS (D4 & D5) Restriction Monitoring in EU 
Program 



CES-Silicones Europe is preparing a new submission to the RAC/SEAC consultation and is 
doing its best to have it filed ASAP and before the September 2019 RAC/SEAC meeting. It will 
contain additional socio-economic information and a further update on science. 



 



Yours sincerely,  



 
 
 



 
Dr. Pierre GERMAIN 
CES – Silicones Europe  
Secretary General 
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Pierre Germain 



CES – Silicones Europe 



European Chemical Industry Council - Cefic aisbl  



Rue Belliard, 40, box 15 



1040 Brussels Belgium 



Tel: +32/2/436.94.55 



 



 
 
 
 
 
 
 
 
 
 
        



Re: CES input to ECHA Public Consultation on 
proposal for an Annex XV Restriction  



 



 



Substance names: Octamethylcyclotetrasiloxane (D4), 
Decamethylcyclopentasiloxane (D5), 
Dodecamethylcyclohexasiloxane (D6) 



 



EC numbers:  209-136-7, 208-764-9, 208-762-8 



 



CAS numbers:  556-67-02, 541-02-6, 540-97-6 



 



 



 



 



 



Date: 20 May 2019 
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About this report 



CES – Silicones Europe is a sector group of the European Chemical Industry Council (Cefic). 



CES is a non-profit trade organisation representing all major producers of silicones in Europe. 



We provide information on silicones from a health, safety and environmental perspective. Our 



primary mission is to raise awareness of silicones and their many uses as well as to promote 



their safe use from a health, safety and environmental perspective.  



The members of CES are committed to responsible product stewardship: we research and test 



all our products and share results with national and international regulators. 



In this first submission, CES will raise concerns and questions on various sections of ECHA’s 



proposal for an Annex XVII Restriction for Octamethylcyclotetrasiloxane (D4), 



Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) (referred to as 



“ECHA Dossier”). The focus of our comments in the outlined sections will be on the 



following key points: 



• Lack of evidence of risk to support a REACH restriction.  



• Scope of the current proposed restriction  



• Concerns on the inclusion of emissions to air when Annex XIII criteria are only 



for the P and B assessment in the aquatic environment.  



• Specific comments on ECHA’s calculation of emissions to water compared to 



measured volumes in industry’s restriction monitoring program 



• Specific comments on the risk assessment section 



• Specific comments and questions on the modelling work by ECHA and the 



parameters selected 



 



Although we have summarised the key points below, we have also attempted to structure both 



our overall concerns and specific comments in context with the current sections of the ECHA 



Dossier.   



 



CES understands from ECHA that the first deadline for consultation comments on 20 May 



2019 does not preclude the submission of further comments on these points at a later stage, as 



long as these are sent in advance of the final deadline on 20 September 2019.  



 



It is foreseen that in the second submission we will provide comments on the socio-economic 



impact assessment methodology. This additional input will be provided in advance of the final 



deadline on 20 September 2019. 
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Summary  



 



The silicones industry believes that REACH restrictions for D4, D5 and D6 are disproportionate 



and unjustified.  A risk assessment approach should be used to assess the potential risks 



associated with these substances.   CES believes ECHA’s assumption “that they [D4, D5, 



and D6] may give rise to unpredictable effects in the long-term due to their potential to 



accumulate”1, is unsupported by the weight of the available scientific data, even in the 



aquatic environment.   



 



The following key points are discussed in detail in the report to support the CES position 



concerning this current proposed REACH Restriction: 



• CES respectfully requests that the restriction clearly states that this restriction by remit 



from the EU Commission is for consumer or professional uses and that polymers and 



industrial uses are out of scope of this restriction. CES therefore also respectfully 



requests removal of any discussion of derogations for polymers which contain 



unintentional residual impurities of D4, D5, and D6 or intermediate uses as they are 



clearly out of scope, and should be noted as such. 



 



• CES has conducted risk evaluations for D4, D5 and D6 emissions to air and 



water.  There is no risk to humans or aquatic species from the unrealistically high 



releases estimated by the dossier submitter. 



 



• CES continues to believe the available data show that D4, D5 and D6 emissions to the 



aquatic environment do not pose an unacceptable risk in current uses and do not 



warrant a restriction2; CES agrees with the UK authorities that releases to the aquatic 



compartment from leave-on cosmetic products uses are negligible and that releases to 



air are not associated with a risk that is not controlled and therefore questions what the 



justification or reason is for this restriction proposal.   



 



• The CES European wastewater treatment monitoring programme has demonstrated 



that D4 and D5 influent levels to treatment plants are already at or near the targeted 



level of the Annex XVII restriction of “wash-off” products.  As such, CES contends 



that this current proposed restriction provides no benefit to protect surface waters and 



thus questions the need and justification for the restriction proposal.  



 



• It is clear that the PBT/vPvB criteria in Annex XIII, the basis for the UK’s Annex XV 



Dossier, and the subsequent ECHA Committee decisions were all based on assessing 



D4, D5 and D6 against criteria that are predominately defined specifically for the 



aquatic compartment.  We also note that there are no criteria to assess P and B in the 



air compartment under REACH.  Environmental fate modelling and dynamic 



                                                 



1 Wording from the ECHA R.11 Guidance on PBT/vPvB assessment, version 3.0, June 2017, page 11. 



2 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court. 
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simulations provide insight into the potential to reverse concentrations of D4, D5 and 



D6 in the environment.  Those models demonstrate that concentrations of D4, D5 and 



D6 in air are readily reversible.   In addition, there is no risk or identified impact to the 



air compartment. Therefore, CES questions any concerns for air emissions of D4, D5 



and D6, and believes no environmental benefit will accrue to the air compartment 



from implementation of the proposed restriction.   



 



• The use of multi-media mass balance models, specifically SimpleBox 4 model, in 



application of the Stock approach is not done in accordance with well accepted 



principles of “Good Modelling Practice (GMP)” as outlined by Buser et al. (2012). 



There is a lack of clear documentation of the selected parameters and no indication 



that degradation reactions in key environmental compartments were incorporated 



which would be essential for the purpose of the modeling effort.   



 



• CES is aware that D4, D5 and D6 have been designated as SVHCs, however CES 



believes that the decision of the Member State Committee does not take full account of 



the whole body of scientific evidence and unnecessarily puts at risk numerous beneficial 



uses.  Despite the pending legal actions3, to fulfil our legal obligations to minimise 



emissions and to fulfil requirements to inform as a result of SVHC classification, 



manufacturers and downstream users are reducing emissions, as described in the CES 



Emissions Reduction Guide 4 . Downstream users of silicone polymers are already 



requesting the polymer manufacturers to reduce the impurity content where possible, 



even without the current proposed leave-on restriction, and the industry is responding 



to customer needs for low volatile material, driven by market forces. Further 



information on this is foreseen to be submitted by the individual companies. 



 



CES-Silicones Europe remains committed to working with ECHA and other stakeholders 



throughout the restriction process to ensure that any future decisions are based on the most 



recent and the most robust scientific and socio-economic evidence.   



 



 
 



  



                                                 



3 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court.   



 



4 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 





https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf
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Report 



1. Problem analysis  



1.1. Background 



 



CES notes the following statement in the ECHA Dossier:  



In December 2016, the European Commission requested ECHA to prepare an Annex 



XV restriction dossier for uses of D4 and D5 in leave-on cosmetics and in other 



consumer or professional products that were not covered by the UK’s proposal10. The 



request from the Commission noted that the evaluation of the UK Annex XV restriction 



report on wash-off products by RAC had not be able to exclude a potential risk from 



the use of D4 and D5 in leave-on cosmetic products. These products had been 



excluded during the development of the UK Annex XV restriction report on wash-off 



products on the basis that the UK’s analysis had considered that releases to the 



aquatic compartment from these uses were negligible and that releases to air were not 



associated with a risk that was not controlled. The Commission considered that risks 



from the use of D4 and D5 in leave on cosmetic products needed to be further 



assessed and, if necessary, a proposal for an additional restriction prepared. 



 



CES agrees with the UK that releases to the aquatic compartment from leave-on cosmetic 



products uses: were negligible or non-existent; that releases to air were not associated with a 



risk that was not controlled; and therefore is no relevant risk  and in any event no 



unacceptable risk, justifying the adoption of this restriction proposal.   



 



1.2. General approach to the investigation and analysis 



CES notes conflicting information is provided in the dossier that questions the intended scope 



of this restriction as requested by the European Commission.   



• In December 2016, the European Commission requested ECHA to prepare an 



Annex XV restriction dossier for uses of D4 and D5 in leave-on cosmetics and in 



other consumer or professional products that were not covered by the UK’s 



proposal. 



• The requests to ECHA from the Commission to develop an Annex XV report and 



the subsequent discussions between them clearly focus the scope of an 



investigation, and of any subsequent proposal for a restriction, on the following 



uses:  



- Use of D4, D5 and D6 in ‘leave-on cosmetic products’.  



- Use of D4, D5 and D6 in ‘other consumer or professional products’ that 



were not included in the UK Annex XV restriction report, specifically ‘rinse-off 



cosmetic products’ that are not washed-off with water (e.g. impregnated 



tissues, pads and wipes) but also other products and uses e.g. mixtures used 



for professional dry cleaning as well as household cleaning, care and 



maintenance products used by consumers.  



- Use of D6 in ‘wash-off cosmetic products’.  
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• The Commission’s request excludes the industrial uses of D4, D5 and D6 from the 



Annex XV investigation (such as formulation of mixtures, production of silicone 



polymers, or production of articles), the industrial uses will therefore not be 



considered as candidates for restriction.  



Given the above statements in the ECHA Dossier, CES respectfully requests that the 



restriction clearly states that this restriction by remit from the EU Commission is for 



consumer or professional uses and that polymers and industrial uses are out of scope of this 



restriction. CES therefore also respectfully requests removal of any discussion of derogations 



for polymers which contain unintentional residual impurities of D4, D5, and D6 or 



intermediate uses as they are clearly out of scope, and should be noted as such.   



 



The ECHA Dossier also indicates in this section:  



In addition, it should be noted that according to the REACH Regulation the identification 



of D4, D5 and D6 as SVHC substances on the basis of their PBT/vPvB properties obliges 



manufacturers/importers to implement on site, or recommend to downstream users, risk 



management measures which minimise exposure and emissions to humans and the 



environment, throughout the lifecycle of the substance that results from the manufacture 



or identified use (REACH Annex I, Paragraph 6.5). In addition, the ‘right to know’ in 



relation to the presence of SVHC in articles could provide a further incentive to minimise 



the concentration of D4, D5 and D6 of in articles (REACH Article 7(2) and REACH 



Article 33). 



 



CES is aware that the ECHA Member State Committee has identified D4, D5 and D6 as 



SVHCs, however CES believes that the decision of the Member State Committee is not aligned 



with previous decisions of, for example, the ECHA RAC, and in any event does not take full 



account of the whole body of scientific evidence and unnecessarily puts at risk numerous 



beneficial uses. CES understands that legal actions are pending. 



 



Despite the pending legal actions5, to fulfil our legal obligations to minimise emissions and to 



fulfil requirements to inform as a result of SVHC classification, manufacturers and 



downstream users are reducing emissions, as described in the CES Emissions Reduction 



Guide6. Downstream users of silicone polymers are already requesting the polymer 



manufacturers to reduce the impurity content where possible, even without the current 



proposed leave-on restriction, and the industry is responding to customer needs for low 



volatile material, driven by market forces. Further information on this is foreseen to be 



submitted by the individual companies. 



  



                                                 



5 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court. 



 



6 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 





https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf
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1.3. Identity of the substance(s), physical and chemical properties 



D4, D5 and D6 have unique physico-chemical properties due to their ‘hybrid’ nature, namely 



an inorganic backbone chain of successive silicon and oxygen atoms (Si-O-Si units) and 



organic entities on the Si atoms of the chain. The inorganic backbone drives the unique 



properties of these siloxanes and makes this type of chemistry distinctly different from 



carbon-based chemistry (e.g., the Si-O bond is stronger than a C-O bond, and the bond angle 



of the Si-O bond is different from that of the C-O bond, resulting in different chemical 



interactions). This unique molecular structure also drives the behaviour of D4, D5 and D6 in 



the environment: the interactions with the environment (water, organic carbon, lipids in biota) 



are therefore different from those of carbon-based chemicals. Although D4, D5 and D6 all 



have this unique molecular structure there are clear differences in how these 3 substances 



behave in the environment.  This is evident when looking at the summary of physical 



chemical properties as shown in Table 2 Summary of physical chemical properties for D4, D5 



and D6 in the ECHA dossier.   



Note:  most of the partition coefficients provided in Table 2 of the ECHA dossier proposal are 



consistent with industry best values, however the KOW (log10 value) for D6, i.e. = 8 at 23.6 °C 



is incorrect.   Industry does not recognise the value provided and ECHA does not identify a 



specific source for this value. The value industry recognises for D6 is Kow (log10 value) = 



8.9. 



We also note that the units used for the water solubility values are inconsistent and we suggest 



using consistent units. 



CES proposed edits in Table 2: Summary of physical chemical properties for D4, D5 and D6 



to rectify the errors and inconsistencies identified: 



 



 D4 D5 D6 



Molecular weight range  296.6158 g/mol  370 g/mol  444.92 g/mol  



Vapour Pressure  132 pa at 25°C  33.2 Pa at 25 °C  4.7 Pa at 25 °C  



Water solubility  0.056 mg/L at 23 °C  0.017 mg/L at 23 °C  0.0051 mg/l at 23 °C  



KOW (log10 value)  6.49 at 25.1 °C  8.023 at 25.3 °C  8.9 at 23.6 °C  



Koc  Log Koc 4.22  Log Koc 5.17  Koc = 7.9E+05 at 20 °C  



Henry's law constant  1.21 × 106 Pa.m3/ mol  
at 21.7°C  



3.34 × 106 Pa.m3/ mol  
at 24.6 °C  



2.52 × 106 Pa.m3/ mol  
at 23.6°C  



KAW ((log10 value)  
Air/water partition 
coefficient  



2.69 at 21.7 °C  3.13 at 24.6 °C  3.01 at 23.6°C  



Biodegradability 
screening test 



Under test conditions no biodegradation observed 



Comment Although log KOW is an important surrogate property for environmental fate 
assessment, measured data for key end points (e.g. bioaccumulation) are 
available and therefore preferred. 



Table 2: Summary of physical chemical properties for D4, D5 and D6 from the ECHA Dossier 



 



It is important to note that although all three substances have limited water solubility, are 



highly lipophilic, will bind to organic carbon and will partition to air from water, soil and 



lipid, they do so to different degrees which impacts their environmental profile and presence 



in environmental media and biota. D4 is more volatile and reactive in water and sediment 



compared to D5 and D6.  This allows D4 to clear more rapidly from these compartments 



limiting presence and exposure in those compartments. In addition, when D4 is taken up into 



biota, D4 is more rapidly biotransformed and volatilized in exhaled air in air breathing 
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organisms, limiting exposure to biota under realistic environmental relevant conditions.   D5 



and D6 are less volatile and reactive compared to D4 and may have an increased presence in 



compartments such as water and sediment but due to their even lower water solubility, 



significant binding to organic carbon and still appreciable partitioning to air, they will not be 



found in surface water and their increasing molecular weight and size limits their 



bioavailability (D6 more so than D5) to biota in sediment.  In addition, the low level that is 



taken up will be biotransformed and eliminated from aquatic biota and biotransformed and 



eliminated, or eliminated as parent in exhaled air in air breathing organisms.  Given these 



differences it is important to assess each substance based on its own properties and these 



differences should be acknowledged and taken into consideration when assessing the potential 



impact on the environment. 



1.4. Manufacture and uses  



Possible scenarios for use of D4, D5, D6 at CES members’ sites: 



a) Use at industrial sites to produce D4, D5, D6 and to isolate D4, D5, D6 



b) Use at industrial sites to use the isolated (or non-isolated, both options) D4, D5, and 



D6 as intermediates to produce silicone polymers 



c) Use at industrial sites of isolated D4, D5, D6 as ingredients for formulations (which 



may be sold outside of the EU containing more than 0.1 % of D4, D5, D6) 



d) Use at industrial sites of D4, D5, D6 as substances or as constituents in laboratory uses 



> 0.1 % 



e) Use at industrial sites of polymers (produced under scenario b) for e.g. formulation, 



compounding of products which may contain D4, D5, D6 as unintentional residuals > 



0.1 % and yield in products either containing < 0.1 % or > 0.1 % 



 



1.5. Risk assessment  



1.5.1. Classification and labelling 



 



Table 5: Harmonised classification of D4 from the ECHA Dossier is provided below (Figure 



1): 



 



Figure 1: Table 5: harmonised classification of D4 from the ECHA Annex XV dossier 



In addition, an update of the harmonised classification and labelling is currently on-going 



(RAC opinion adopted in March 2018, ATP27 expected to be published in 2020), which would 



lead to a D4 classification as Aquatic Chronic 1 (H410) instead of Aquatic Chronic 4 (H413). 



In addition, an M factor (chronic) is proposed to be set to 10.  
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CES supports the Reconsile consortium’s conclusions on the Environmental classification of 



D4 (D4 Chemical Safety Report). 



“NOEC values obtained from the available Fish Early Life-Stage (FELS) and chronic 



daphnia studies, as well as E(L)C50 values from the acute tests, are all equal to or 



greater than the maximum concentrations achieved during the tests, as described in 



previous paragraphs. D4 cannot therefore be classified on the basis of aquatic 



toxicological effects.  



We believe the “safety net” classification category Aquatic Chronic 4 is nonetheless 



assigned, in accordance with CLP Regulation and related guidance, on the basis that 



D4 is poorly water soluble, is not rapidly degraded under low temperature conditions, 



and has an experimentally determined BCF ≥500.”    



 



The ECHA Dossier states the following:  In 2010, the SCCS concluded after further 



investigations that cyclomethicone (D4, D5) used in cosmetics products does not pose a risk 



for human health. No conclusion was reached for D4 alone (SCCS, 2010). However, 



immediately prior to the submission of this Annex XV report, the Dossier Submitter was 



informed by the Commission that a decision was made in December 2018 to prohibit the use 



of D4 in cosmetic products. Annex II of the Cosmetic Regulation will therefore be amended. 



Its adoption is foreseen in May 2019 with no transitional period. 



 



CES believes it is important to note the reason D4 was proposed for Annex II of the Cosmetic 



Regulation listing: when acting on the request of the European Commission, the SCCS 



requested an updated dossier on D4 (and D5) in January 2014 to complete individual risk 



assessments for use in cosmetics, Cosmetics Europe declined to provide a dossier on D4 since 



D4 was no longer being used in cosmetic products by their members. As a consequence, 



without an updated risk assessment, D4 was proposed for Annex II listing.   The science 



supporting the safe use of D4/D5 in cosmetics has not changed since 2010 and so the 



conclusion of the SCCS that D4 does not pose a risk for human health when used in cosmetic 



products is still valid today.  



 



1.5.2. Hazard assessment 



The ECHA Dossier states:  On 27 June 2018, D4, D5 and D6 were added to the Candidate 



List of substances of very high concern (SVHCs) for authorisation on the basis of their 



PBT/vPvB properties. D4 was identified as a PBT/vPvB substance (ECHA MSC, 2018a). D5 



and D6 were identified as vPvB substances but were also considered to be PBT substances 



where the concentration of D4 (as a constituent) exceeded a concentration limit of 0.1 % w/w 



(ECHA MSC, 2018b; ECHA MSC, 2018c). Further details as the basis for these conclusions 



are available in the corresponding decisions of the ECHA MSC and support documents 



available on the ECHA website. Readers are referred directly to these documents for 



additional information. As D4, D5 and D6 have been identified as having vPvB properties, 



REACH Annex I paragraph 6.5 requires registrants to implement on site, and recommend to 



downstream users, risk management measures which minimise exposure and emissions to 



humans and the environment, throughout the lifecycle resulting from manufacture or 



identified uses.  
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CES is aware that the ECHA Member State Committee has identified D4, D5 and D6 as 



SVHCs, however CES believes that the decision of the Member State Committee is not aligned 



with previous decisions of, for example, the ECHA RAC, and in any event does not take full 



account of the whole body of scientific evidence and unnecessarily puts at risk numerous 



beneficial uses. CES understands that legal actions are pending. 



 



Despite the pending legal actions7, to fulfil our legal obligations to minimise emissions and to 



fulfil requirements to inform as a result of SVHC classification, manufacturers and 



downstream users are reducing emissions, as described in the CES Emissions Reduction 



Guide8. Downstream users of silicone polymers are already requesting the polymer 



manufacturers to reduce the impurity content where possible, even without the current 



proposed leave-on restriction, and the industry is responding to customer needs for low 



volatile material, driven by market forces. Further information on this is foreseen to be 



submitted by the individual companies. 



 



1.5.3. Releases to the environment  



The ECHA Dossier also states, “Without prejudice to the requirement to minimise releases of 



PBT/vPvB substances to the environment detailed in Annex I of REACH, the scenarios 



developed in this assessment acknowledge that D4, D5 and D6 have been identified as 



PBT/vPvB substances based on their properties in the aquatic compartment. Therefore, 



releases to this compartment are most well understood to be associated with the PBT/vPvB 



hazard and potential for risk. Releases to the atmosphere, although relatively greater than 



those to the aquatic compartment, are not as closely associated with the PBT/vPvB hazard as 



those releases that occur to the aquatic compartment. As such, the relevance of releases to the 



atmosphere to the principal benefits of the restriction (the abatement of releases that will 



result in persistence in the aquatic compartment), and as such their ‘weight’, could be 



considered to be different.” (page 21). 



CES Response:  If the releases to air are not associated with ECHA-identified PBT/vPvB 



hazard, air releases cannot be included in the ECHA restrictions dossier. Consequently, it is 



difficult to understand the justification, or reasons, for this proposed restriction on uses that 



predominately have releases to air. The physicochemical properties of these substances will 



prevent transfer from air to water. 



  



Specific Comments on Releases to aquatic compartment only 



In Table 8 of the ECHA dossier use tonnages are given for D4, D5 and D6 for the various 



uses. From these tonnages the release to surface water from Wastewater Treatment Plant 



(WWTP) effluent is calculated per use (low and high range). 



                                                 



7 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court. 



 



8 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 





https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf
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With the given use tonnage data, the volume of D4, D5 and D6 in wastewater entering 



WWTPs can be calculated using the criteria laid down in B 9.2.5. With the release factors 



proposed (low and high) the tonnage entering WWTPs given in ECHA dossier are as shown 



in Table 1. 
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Release to wastewater (tonnes/year) according to ECHA Annex XV proposal 



 Low High 



D4 



Cleaning of art and antiques 0 0 



Presence of impurities in silicone polymers 79 148 



Presence of impurities in silicone polymers used in 
cosmetic products 



19 36 



Total 98 184 



D5 
Leave-on cosmetic products 66 357 
Pharmaceutical products and medical devices 36 65 
Detergents, household care and vehicle maintenance products 20 34 
Dry cleaning 0 0 
PU Foam 0 0 
Cleaning of art and antiques 0 0 
Formulation of mixtures 2 12 
Impurity in silicone polymers 79 148 
Impurity in silicone polymers used in cosmetic products 19 36 
Total 221 651 



D6 
Leave-on cosmetic products 9 48 
Wash-off cosmetic products 93 160 
Pharmaceutical products and medical devices 14 26 
Detergents, household care and vehicle maintenance products 10 17 
Formulation of mixtures 0 1 
Impurity in silicone polymers 39 74 
Impurity in silicone polymers used in cosmetic products 9 18 
Total 175 343 



Table 1: D4/D5/D6 Release Estimates to waste water according to ECHA dossier) 



The silicone industry had initiated an EU-wide monitoring program to measure the volume of 



D4 and D5 entering WWTPs treating mainly domestic wastewater (containing releases from 



the use of personal care products and other domestic and professional products). The program 



was initiated in response to the wash-off restriction, adopted January 2018. The monitoring 



results from the year 2017/2018 are summarised in the attached report “Initial Report for 



cVMS (D4 & D5) Restriction Monitoring in EU Program” (Annex A).   



 



Table 2 presents a comparison of measured releases to WWTPs (Annex A) with estimates in 



the ECHA Dossier: 



To compare the releases the volumes for “presence of impurities in silicone polymers” and 



“formulation of mixtures” has not been accounted for from the ECHA dossier estimations as 



such releases may not enter domestic WWTPs. 



 



 ECHA dossier (tons/year) Measured (tons/year) 



 Low High  



D4 19 36 13 



D5 140 491 280 
Table 2: comparison of estimates releases of D4 and D5 from the proposed ECHA dossier and measured releases to Waste 



Water Treatment Plants in Europe 
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In the ECHA Dossier estimation, contribution from wash-off were excluded, only releases 



from leave-on personal care products and other consumer and professional products are 



considered. The measured volume above includes all releases as there is no way to separate 



wash-off from leave-on personal care products or releases from other consumer and 



professional uses that may contain D4, D5, or D6. 



 



For D4 it is evident that the releases in the ECHA Dossier are overestimated, unreliable and 



not correct. For example, the release of 19 t (low range) from D4 impurities in polymers used 



in cosmetics is higher than the measured release from all products. This indicates that even 



the low release factor of D4 from polymers is overestimated. 



 



This also applies to D4 release from “presence of impurities in silicone polymers” in above 



Table 1.  The measured influent to WWTPs of 13t D4 will result in an EU-wide effluent 



release to surface water of 0.4 t (WWTP efficiency 97%). With such a low release, it cannot 



be considered to be proportionate to propose this restriction, and CES can find no legitimate 



grounds or justification for the proposed restriction.    



 



The measured EU-wide release to domestic WWTPs is 280t D5. In the UK RMOA Report 



2015 for D5, the release to wastewater from personal care products was estimated to be 1646t.  



The release of 280t to WWTPs will result in an EU-wide effluent release to surface water of 



only 6t of D5 (98% WWTP efficiency). 



 



The estimated release in the ECHA Dossier of D5 from polymers is also highly 



overestimated, unreliable and not correct, as shown above in the D4 comparison. The release 



factor for D5 is expected to be less than for D4 as the water solubility is considerably lower. 



 



For D6 a comparison of measured releases with estimated releases cannot be made. D6 was 



not included in the initial period of the monitoring program. D6 is now included in the 



program as of April 2019. 



 



A pilot study to evaluate the feasibility of sampling and analysing D6 in wastewater was 



performed in a WWTP in the UK. The concentration in the influent was in the range of 1 µg/l 



(0.53 – 1.25µg/l).  Calculating the EU-wide influent concentration from the release volume in 



the ECHA Dossier (low 175t, high 343t) the concentration in influent would range from low 



4.68 µg/l to high 9.17 µg/l.  We realize the result of the pilot study in one WWTP is not 



representative for the EU. However, it indicates that the estimation in the ECHA Dossier is 



incorrect and far too high (1 - 4% of total emission according to the ECHA dossier).  



 



The monitoring program for the period 2019/2020 was started in April 2019 and updates will 



be provided as milestones are completed.   



 



In B 9.1.2 of the ECHA Dossier, it is stated that the “Use of silicone polymers in cosmetics: 



between 20 and 30 % of the total silicones uses, i.e. 255 tpa emissions for D4 and D5, and ca. 



130 tpa emissions for D6.”  Based on 255 t potential emissions and 0.2% content of D4 and 



D5 in polymers the volume of polymers used in cosmetics would be 127500 t.  In the AMEC 



SEA report (AMEC. 2016) it is reported that a total of 79200 t of silicone products are 



supplied to the cosmetic industry. This volume is comprised of volatile methyl siloxanes (D4, 



D5, D6 and others) and polymers. Considering a maximum share of 30% from the total 
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silicone use in cosmetics being polymers, this would result in only 23700 t of polymers used 



in cosmetics. 



In the UK Annex XV dossier for the wash-off restriction from 2015, the total use of polymers 



in personal care products was estimated to be 20,000 t/y. From this volume, the estimated 



releases to waste water of D4 and D5 was 3.5 t/y from wash-off and 0.1 t/y from leave-on 



products. 



 
Specific Comments on Releases to air 



  



D4, D5 and D6 tend to be distributed mainly in air (> 95%) and air is considered their final 



environmental compartment (Bridges and Solomon., 2016). Therefore, it is important to 



consider if release of these substances to air have any impact on humans or the environment.  



With substances that are found in the air it is important to consider near- and far-field effects.  



For near-field and the potential for risk to humans, a number of Human Health risk 



assessments have been completed and the safety of D4, D5 and D6 has been confirmed by 



international regulatory authorities and independent expert panels, including the United States 



Cosmetics Review Panel, Health Canada, and the Government of Australia.  In addition, in 



this report, included in full as an Annex to CES’ response to Public Consultation "D4/D5/D6 



Risk Assessment report", Peter Fisk Associates (PFA) have specifically looked at a 



comparison of the concentrations in air with the safe level for humans (DNEL), and 



concluded there is no risk to humans from the unrealistically high releases estimated by the 



dossier submitter. Furthermore, there is no indication that inhalation of D4, D5 and D6 by 



humans or wildlife would be bioaccumulative. All of the mammalian data (including human 



data) support that these substances undergo biotransformation and are eliminated, and/or are 



eliminated as unchanged parent chemical in exhaled air.   



 



In air, it is also well established that D4, D5 and D6 readily degrade by interaction with OH 



radicals (Atkinson, 1991, Latimer et al, 1998, Sommerlade et al 1993).  D4, D5 and D6 are 



mainly released from the urban centers where the OH radical concentrations are much higher 



than the global average OH radical concentration used to estimate their current half-lives 



(Suzuki et al., 1984; Nunnermacker et al. 1998; Dillon et al., 2002; Ren et al. 2002; 2003; 



Hjorth et al. 1984; Schade et al. 2002). Very recent work using actual monitoring data 



demonstrates the real-life degradation of D4, D5 and D6 in air may be much faster than what 



is currently estimated (Xu et al., 2019, Accepted for Publication in Chemosphere).  The 



authors have demonstrated that D4, D5 and D6 may be transported much shorter distances in 



the real atmosphere than estimated using models based on the OH radical mechanism. In 



addition, the data suggest that the spatial patterns of the D4, D5 and D6 concentration ratios 



cannot be explained by OH radical mechanism alone, suggesting that additional degradation 



mechanism(s) are operative in the atmosphere for these compounds.  This work suggests that 



the real-life half-life maybe much shorter (~2 days) than the experimentally determined half-



life. A collaborative effort with experts from Norway, Stockholm University, and the 



University of Toronto is underway to better determine the atmospheric half-lives of D4, D5 



and D6 using field data from two south-to-north transects, and selected specific locations that 



reflect the effects of air circulation patterns both in Europe and North America. Completion of 



the project is expected by the end of 2019.  Understanding half-life in air is important for two 



reasons.  First, one concern with suspected persistent chemicals is that if an unsuspected 



concern is demonstrated, that it would require many years to remove that chemical from the 
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environment after a restriction or ban on its use.  This is supported by McLachlan, 2018 who 



indicates, “Persistence is a criterion that is indirectly related to exposure levels, as a 



persistent chemical will have higher concentrations in the environment than a non-persistent 



chemical emitted at the same rate.  However, the inclusion of persistence among the 



screening criteria was much more strongly motivated by its relevance as an indicator of 



reversibility.”  Since D4, D5 and D6 are predominately released to air and when released to 



other compartments will partition readily to air where they are degraded more rapidly than in 



other matrices, their presence in the environment would be considered easily reversible if 



sources were to cease.  The second concern is the potential for Long-range transport (LRT) 



and deposition of a chemical to a remote region. The UK REACH ECHA dossier considered 



the long-range transport (LRT) potential of D4 and D5 and concluded: “once in the 



atmosphere, they [D4 and D5] can be transported long distances and have been detected in 



remote regions. However, they are expected to remain in the atmosphere until degraded and 



their potential for deposition to surface water and land is generally very low.” Similarly, the 



Canadian authorities concluded that D4, D5 and D6 have a low Arctic Contamination 



Potential (ACP)91011. In both cases, the authorities pointed to the very low potential for 



redeposition to the surface in remote areas as the basis for their conclusion. More recently an 



assessment report presenting the results of the 2016 AMAP Assessment of Chemicals of 



Emerging Arctic Concern (AMAP, 2017) concluded “However, even under Arctic conditions, 



atmospheric deposition of cVMS is unlikely to occur due to its inherent volatility. Exposure to 



cVMS in Arctic regions is primarily from local sources such as human settlements. Due to 



limited wastewater treatment in such settlements, wastewater inputs are major sources of 



cVMS to aquatic environments in the Arctic.” 



 



According to the Member State Committee of ECHA, D4 is PBT and D5 and D6 are vPvB 



substances12. We note that the Annex XIII criteria are only for the P and B assessment in the 



aquatic environment. We also note that there are no criteria to assess P and B in the air 



compartment under REACH.  



Even in their dossier, ECHA states: “Without prejudice to the requirement to minimise 



releases of PBT/vPvB substances to the environment detailed in Annex I of REACH, the 



scenarios developed in this assessment acknowledge that D4, D5 and D6 have been identified 



as PBT/vPvB substances based on their properties in the aquatic compartment. Therefore, 



releases to this compartment are most well understood to be associated with the PBT/vPvB 



hazard and potential for risk. Releases to the atmosphere, although relatively greater than 



those to the aquatic compartment, are not as closely associated with the PBT/vPvB hazard as 



those releases that occur to the aquatic compartment. As such, the relevance of releases to the 



                                                 



9 https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclotetrasiloxane-



octamethyl.html 



10 https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclopentasiloxane-



decamethyl.html 



11 https://www.ec.gc.ca/ese-ees/FC0D11E7-DB34-41AA-B1B3-E66EFD8813F1/batch2_540-97-6_en.pdf 



12 On 27 June 2018, D4, D5 and D6 were added to the Candidate List of substances of very high concern 



(SVHCs) for authorisation on the basis of their PBT/vPvB properties. D4 was identified as a PBT/vPvB 



substance (ECHA MSC, 2018a). D5 and D6 were identified as vPvB substances but were also considered to be 



PBT substances where the concentration of D4 (as a constituent) exceeded a concentration limit of 0.1 % w/w 



(ECHA MSC, 2018b; ECHA MSC, 2018c). 





https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclotetrasiloxane-octamethyl.html


https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclotetrasiloxane-octamethyl.html


https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclopentasiloxane-decamethyl.html


https://www.canada.ca/en/health-canada/services/chemical-substances/challenge/batch-2/cyclopentasiloxane-decamethyl.html


https://www.ec.gc.ca/ese-ees/FC0D11E7-DB34-41AA-B1B3-E66EFD8813F1/batch2_540-97-6_en.pdf
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atmosphere to the principal benefits of the restriction (the abatement of releases that will 



result in persistence in the aquatic compartment), and as such their ‘weight’, could be 



considered to be different.” (page 21). 



 



Based on the above, it is difficult to understand the justification, reasons or need for this 



proposed restriction on uses that predominately have releases to air.   



It is our understanding, therefore, that the air emissions of D4, D5 and D6 shall not be 



used as an argument for the restriction proposal. 



 



1.5.4. Environmental fate modelling (Annex B of the ECHA dossier) 



There is a lack of clear documentation of the selected parameters used in the modelling, 



especially for degrading reactions. None are provided for water, soils and sediments, and the 



critical atmospheric rates are given as ‘reaction rates’ that are really rate constants with units 



of reciprocal seconds.  Therefore, industry was not able to replicate the model results.   



The emission scenario provided is not typical, since no emission to sludge was incorporated in 



the modelling work. This may cause an overestimation of the concentrations to sediment. 



Mass distribution in sediment increases with increasing KOC, showing more sorption to 



organic carbon in solids. 



The ECHA Dossier states, “Regarding freshwater, the compartmental distribution is 



decreasing from D4 to D6, reflecting the higher sorption capacity and, thus, shifting of 



partitioning to freshwater sediments. As expected, considering emissions only to water 



increases the chemical stock to this compartment, especially for D4. Again, the increase in 



freshwater distribution for D5 and D6 is counteracted by the increased solids portioning and 



fast chemical transfer to sediments” (Annex B). This is partly true because degradation in 



water (i.e., hydrolysis) is another important parameter to determine mass distribution. 



The ECHA Dossier further states “It needs to be noted that the amount predicted to reside in 



water (regional scale) is likely to also be influenced by deposition inputs from air” (Annex 



B). This observation is baseless and contradicts the SimpleBox model result. The flux of 



deposition from air to fresh water is negligible, as it is 5-6 orders of magnitude smaller than 



the flux of volatilization. 



It is not surprising that predicted concentrations from the SimpleBox model is near the lower 



end of monitoring range. The steady-state concentration from the model represents the entire 



domain (regional or continental). On the other hand, field samples were collected at various 



sites of urban, rural, and remote. Thus, the model predictions were in general agreement with  



the measurement from rural areas. 



The concept of “unreacted” chemical stock in regional and continental environment is a 



misleading concept: 



Under steady-state conditions, all the mass entering the environment is removed no further 



accumulation in the system. However, the ECHA Dossier considered the steady-state mass as 



the unreacted mass during each year. Based on this, the ratio of remaining mass vs. emitted 



mass for a year was calculated. In fact, this metric should be considered persistence of 



chemicals in the system. 



For example, with D4, the steady-state mass of D4 in air is 82 kg when it is released to air at 



50.1 ton/year. The ECHA Restriction Report calculated the fraction of mass against the mass 
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entering air during a year, resulting in “remaining in air of total emitted in air” of 0.0016 (or 



0.16%). However, this value is the persistence of D4 in air, 0.0016 year (= 0.082 ton ÷ 50.1 



ton/year, or 0.6 days). This short persistence is due to removal by advection and degradation. 



Similarly, “remaining in water of total emitted in water” of 0.018 (or 1.8%) should be the 



persistence of D4 in water of 0.018 year (or 6.6 days). 



The chemical stock in the continental environment was greater (4.0%, 3.5%, and 7.0% for D4, 



D5, and D6, respectively) than that in the regional environment. Again, the measure is the 



overall persistence (0.04, 0.035, and 0.07 years for D4, D5, and D6, respectively), which is 



greater in the continental environment mainly because advection loss from the continental 



environment is much smaller than that in the regional environment according to the 



SimpleBox model. 



 



Table 3 of Annex B of the proposed restriction dossier suggests rates corresponding to 



atmospheric half-lives of 8-11 days have been used, obtained from either the ECHA 



dissemination site (ECHA, 2018d) or the SHVC identification dossiers (ECHA, 2018e). The 



atmospheric degradation rates are converted to half-lives of 95.5 for D4, 66.9 for D5 and 66.9 



days for D6.  



These values are 8 to 11 times higher than measured half-lives, as can be seen in Table 3.  



Second-order ∙OH rate constants have been reported in multiple papers and the average values 



were shown below (Kim and Xu, 2017). The constants are multiplied by an average ∙OH 



concentration, 5E6 molecules cm–³ (EU default). This calculates pseudo first-order rate 



constants. When compared with these values, the rates proposed in the ECHA dossier were 8-



11 times higher than half-lives based on measured rates. 



 



 D4 D5 D6 Remark 



kOH (cm³ molecule–1 s–1), measured 1.49E-12 2.02E-12 2.72E-12 Kim and Xu (2017) 



kA (s–1), measured 



(pseudo first-order) 



7.45E-7 1.01E-6 1.36E-6 Multiplied by [∙OH] 5E6 molecules 



cm–³ (EU default) 



kE (s–1), ECHA Restriction Report 



(pseudo first-order) 



8.4E-8 1.2E-7 1.e-2E-7 European Chemicals Agency (2019) 



kA/kE 8.9 8.4 11.3 Ratio of actual rates vs. ECHA rates 



Half-life (d)  



based on measured rates 



14 10 7.6  



Half-life (d)  



based on ECHA rates 



95.5 66.9 66.9  



Table 3 Comparison of (Pseudo first-order) Degradation rates in air (s-1) suggested in ECHA Restriction proposal dossier 



and based on measured rates 



Half-life is an important parameter for multimedia modeling to determine overall persistence;  



the steady-state amount in air as a major fraction of released cVMS undergoes degradation in 



air. Using values that are higher will increase the predicted concentrations in the environment. 



All degradation rates in all the compartments should be provided to enable verifying the 



model results. 



When using measured values for degradation in air in the model, the mass in air would 



decrease whereas the relative mass in other compartments would increase. The overall 



persistence would decrease with increasing degradation rates.  
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Further Suggestions for Modeling 



Dynamic simulations 



Summary and Conclusion of the ECHA Restriction Report expressed that environmental 



concentrations of  cVMS are difficult to reverse even when releases cease (pages 1 and 81). 



This is an important question for risk analysis, along with a question on accumulation in the 



environment. To answer the question on reversibility of cVMS, we can employ dynamic 



simulations in the same model of SimpleBox (v4.01). However, ECHA did not test the 



hypothesis that cVMS are difficult to reverse in freshwater and air (i.e., compartments that 



receive cVMS releases) in Regional and Continental scales when releases cease. 



We have conducted dynamic simulations for D4, D5, and D6 using SimpleBox (v4.01) with 



additional executions of R-Programming codes as required in SimpleBox. Profiles of 



normalized mass of D4, D5, and D6 in air and freshwater in Regional (upper figure) and 



Continental (lower figure) scales are plotted during emission (Years 0-10) and cessation 



(Years 10-20) periods (Figures 1-3). Based on the results, we determined half-times as a 



metric of response time to emission cessation. 



• For D4, the half-time is <10 days in air and fresh water in both Regional and 



Continental scales. 



• For D5, the half-time is <10 days in air in both Regional and Continental scales 



whereas it is 1.4 and 0.2 years in fresh water in Regional and Continental scales, 



respectively. 



• For D6, the half-time is <10 days in air in both Regional and Continental scales 



whereas it is 3.7 and 0.8 years in fresh water in Regional and Continental scales, 



respectively. 



The results showed that when releases are stopped, masses (or concentrations) of D4, D5, and 



D6 decrease from a steady-state of current emission rates. The response of cVMS in air is fast 



(i.e., <10 days) in both Regional and Continental scales. In addition, the response of cVMS in 



Continental fresh water systems is fast (i.e., <0.8 years) although it takes progressively longer 



for D5 and D6. Similar approaches were executed using the QWASI (Quantitative Water Air 



Sediment Interaction) model for VMS in real aquatic environments (Kim et al., 2018).  



Based on the dynamic modelling, cVMS are not difficult to reverse after cVMS stop entering 



the environment. Unlike persistent substances, cVMS with their combination of properties can 



be transported from sediment to other media via sediment-water exchange, volatilization, and 



degradation in water and air. Therefore, the apparent underlying basis for the proposed 



restriction is not well founded and is wrong. 
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Figure 2. Profiles of normalized D4 mass in air and freshwater in Regional (upper figure) and Continental (lower figure) 



scales during emission (Years 0-10) and cessation (Years 10-20) periods. 
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Figure 3. Profiles of normalized D5 mass in air and freshwater in Regional (upper figure) and Continental (lower figure) 



scales during emission (Years 0-10) and cessation (Years 10-20) periods. 
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Figure 4. Profiles of normalized D6 mass in air and freshwater in Regional (upper figure) and Continental (lower figure) 



scales during emission (Years 0-20) and cessation (Years 20-40) periods. 



 



Environmental Stocks 



The ECHA Restriction Dossier estimated regional freshwater stocks of D4, D5 and D6 based 



on regional releases to water and air. Based on these same regional releases, continental 











www.silicones.eu 



 



 



23 



CES – Silicones Europe 
Rue Belliard 40 – 1040 Brussels - Belgium 



Tel. +32.2.4369455 PGE@cefic.be  www.silicones.eu 



freshwater stock for all three cVMS were estimated to be zero. A recent ERM study conducted 



for CES (Annex A) showed, however, that through monitoring data on influent at WWTP 



across the EU, D4 and D5 are released to water at the continental scale (D6 was not included 



in the monitoring study). 



Releases of D4 and D5 in WWTP effluent were estimated at 0.4 and 5.6 t/y, respectively. Using 



these data, continental stocks in freshwater and air were generated using SimpleBox (Table 4). 



For D5, additional releases to continental air from leave-on products (data from Chemical 



Safety Report (CSR)) were included in the stock estimations. 



 D4 D5 



Releases to continental water (tpa)1 4.0E-01 5.6E+00 



Releases to continental air (tpa)2 n.a. 1.5E+04 



   



Continental freshwater stock (kg) 8.1E+00 9.8E+01 



Continental air stock (kg) 4.2E+01 4.0E+05 



   



% of releases to water present in continental freshwater 2.02 1.76 



% of releases to air present in continental air n.a. 2.68 



   



Continental freshwater stock reported in CSR (kg)3 5.0E+01 1.9E+02 



Continental air stock reported in CSR (kg)3 1.9E+04 2.6E+05 



1 Data from Initial Report for cVMS (D4 & D5) Restriction Monitoring in EU Program; ERM Study Number: 



0383878. 



2 Data from D5 CSR (Chemical Safety Report) 



3 Data from D4 and D5 CSRs, masses in the continental freshwater and air are generated by EUSES 2.1.2. 



Table 4: Estimated stocks of D4 and D5 in continental freshwater and air 



Based on the releases of D4 to continental water only, 8.1E+00 and 4.2E+01 kg were estimated 



to be present in freshwater and air (through evaporation from water), respectively at the 



continental scale. For D5, 9.8E+01 and 4.0E+05 kg were estimated to be present in continental 



freshwater and air, respectively based on releases to water and air. For both cVMS, 



approximately 2% of the releases to an environmental compartment (water/air) were estimated 



to be present in that compartment. 



 



The estimated stocks in continental freshwater and air are higher compared to the ECHA 



Restriction Dossier, where no releases to the continental scale were considered. The stocks of 



D4 and D5 in freshwater based on the monitoring data are comparable to the stocks in 



continental freshwater generated by EUSES and reported in the CSRs. 
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1.5.5. Risk characterisation  



CES and the REACH Reconsile silicones consortium requested PFA-Brussels to consider 



existing data on the substances D4, D5 and D6 (Annex B). The data considered are the 



estimated high releases (losses) to air and to water that result from the manufacture and use of 



the substances, and the resulting concentrations of the substances in air and surface water. The 



data that are used are estimates of releases from ECHA in their restriction proposal, and data 



derived by the Reconsile registrants of the substances as presented in the Chemical Safety 



Reports (CSR) for these substances under REACH. The environmental concentrations are 



calculated using well-known models that are routinely used by regulators. The concentrations 



of substances can be compared to safe levels for each substance. These safe levels for 



humans, and for organisms that dwell in surface water, have been derived following the 



regulatory rules and guidance. They are based on the results of laboratory studies to 



investigate toxicity with assessment factors applied to account for uncertainty. The safe level 



implies that it is a concentration below which no harm is expected, and it is used as a marker 



of risk.  



 



The concentration of substances in the environment are expressed as the Predicted 



Environmental Concentration (PEC), and the safe levels are the Derived No Effect Level 



(DNEL) for humans, and the Predicted No Effect Concentration (PNEC) for organisms in 



surface water.   



 



In this report, included in full as an Annex to CES’ response to Public Consultation 



"D4/D5/D6 Risk Assessment report", PFA have specifically looked at a comparison of the 



concentrations in air with the safe level for humans (DNEL), and a comparison of the 



concentrations in surface water with the safe level for organisms in surface water (PNEC).  



Such comparisons in the REACH context are expressed as a ratio of the concentration in the 



environment (PEC) to the safe level (PNEC or DNEL). If the safe level is exceeded, then the 



ratio is greater than one (>1), and a risk is identified; if the ratio is less than one (<1), there is 



not a risk. This ratio is the risk characterisation ratio (RCR). If an RCR is very far below one, 



it shows that the concentration in the environment is a far from being a risk; conversely a 



large magnitude above one, shows that there is a high likelihood that there will be risks.  The 



difference between the safe level and the concentration in the environment can also be 



expressed as a ‘margin of safety’ which is difference between the safe level and the 



environmental concentration.   



  



In this report the RCRs derived for humans, to be specific the general public, show that the 



exposure levels are very much lower than the safe level, that is to say the ‘risk’ is very low. 



For example, for the substance D4 the RCR is 0.00000065, a level a million times lower than 



the level which would lead to adverse effects. For organisms in surface waters (rivers and 



lakes and the sea), the RCR for D4 is less than 0.0011, a level that is 1000 times lower than 



the level that might potentially lead to adverse effects.  The reasons it is ‘less than’ is because 



there were no effects in the laboratory tests on water-dwelling organisms, so in fact, the 



substances are not actually found to show any harm at all (at the level at which they would be 



soluble in water).   The RCRs for the D5 and D6 are even smaller than those for D4.  











www.silicones.eu 



 



 



25 



CES – Silicones Europe 
Rue Belliard 40 – 1040 Brussels - Belgium 



Tel. +32.2.4369455 PGE@cefic.be  www.silicones.eu 



There is no risk to humans or aquatic species from the unrealistically high releases estimated 



by the dossier submitter. 



 



1.6. Justification for an EU-wide restriction measure  



The ECHA Dossier states:  D4 has PBT and vPvB properties, D5 and D6 have vPvB 



properties. The three substances fulfil the criteria for Substances of Very High Concern 



(SVHC) (REACH Article 57).  Products containing these substances are formulated and used 



throughout the EU/EEA, resulting in releases throughout the EU/EEA. Thus, Union-wide 



basis is to effectively reduce the environmental exposure to D4, D5 and D6 in the EU. Action 



on a Union-wide basis would also limit the potential for trans-boundary exposure to D4, D5 



and D6 from EU sources. Union-wide action is proposed to avoid trade and competition 



distortions, thereby ensuring a level playing field in the internal EU market as compared to 



action undertaken by individual Member States.  



 



CES is aware that the ECHA Member State Committee has identified D4, D5 and D6 as 



SVHCs, however CES believes that the decision of the Member State Committee is not aligned 



with previous decisions of, for example, the ECHA RAC, and in any event does not take full 



account of the whole body of scientific evidence and unnecessarily puts at risk numerous 



beneficial uses.  CES understands that legal actions are pending. 



 



Despite the pending legal actions13, to fulfil our legal obligations to minimise emissions and 



to fulfil requirements to inform as a result of SVHC classification, manufacturers and 



downstream users are reducing emissions, as described in the CES Emissions Reduction 



Guide14. Downstream users of silicone polymers are already requesting the polymer 



manufacturers to reduce the impurity content where possible, even without the current 



proposed leave-on restriction, and the industry is responding to customer needs for low 



volatile material, driven by market forces. Further information on this is foreseen to be 



submitted by the individual companies. 



 



CES believes ECHA’s assumption “that they [D4, D5, and D6] may give rise to 



unpredictable effects in the long-term due to their potential to accumulate”15, is 



unsupported by the weight of the available scientific data, even in the aquatic 



environment where the PBT/vPvB criteria as defined by Annex XIII are applicable. 



2. Impact assessment 



2.2. Proposed restriction 



As the Commission’s request to ECHA excludes the industrial uses of D4, D5 and D6 from 



the Annex XV investigation (such as formulation of mixtures, production of silicone 



                                                 



13 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court. 



14 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 



15 Wording from the ECHA R.11 Guidance on PBT/vPvB assessment, version 3.0, June 2017, page 11. 
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polymers, or production of articles), the industrial uses will therefore not be considered as 



candidates for restriction, CES respectfully requests that the restriction clearly states that this 



restriction by remit from the EU Commission is for consumer or professional uses and that 



polymers and industrial uses are out of scope of this restriction. CES therefore also 



respectfully requests removal of any discussion of derogations for polymers which contain 



unintentional residual impurities of D4, D5, and D6 or intermediate uses as they are clearly 



out of scope, and should be noted as such.   



 



As laid out in our comment to Section 1.5.3 the release of D4, D5 and D6 from polymers to 



water is extremely low. 



Silicone polymer is an excellent matrix for these substances. The very high log Kow (Section 



1.3.2 Table 2) indicate that D4, D5 and also D6 will not migrate to water. These substances 



will not easily evaporate from silicone polymers at ambient temperatures. 



In section 2.4 the impact of the proposed restriction on releases to the environment after 



restriction is in force is detailed by use in Table 14. In this table the use tonnages and releases 



of D4, D5 and D6 from polymers are the same as in Table 8 (Section 1.5.3). In Table 8 the 



use tonnages and releases are estimated prior to the restriction (today’s situation). We 



understand that there is no intention to restrict the use of polymers in leave on cosmetics and 



other consumer and professional products. 



CES is aware that D4, D5 and D6 have been designated as SVHC, however CES believes that 



the decision of the Member State Committee does not take full account of the whole body of 



scientific evidence and unnecessarily puts at risk numerous beneficial uses. 



 



Despite the legal challenge16, to fulfil our legal obligations to minimise emissions and to fulfil 



requirements to inform as a result of SVHC classification, manufacturers and downstream 



users are reducing emissions, as described in the CES Emissions Reduction Guide17. 



Downstream users of silicone polymers are already requesting the polymer manufacturers to 



reduce the impurity content where possible, even without the current proposed leave-on 



restriction, and the industry is responding to customer needs for low volatile material, driven 



by market forces. Further information on this is foreseen to be submitted by the individual 



companies. 



 
2.3. Impact on other uses 



CES and the REACH Reconsile silicones consortium requested Wood Environment & 



Infrastructure Solutions UK Limited to consider the socio-economic impacts of the proposed 



restriction dossier (Annex C). 



This note focuses on the estimates made by the Dossier Submitter on the cost of the proposed 



restriction and how they were derived. It specifically covers: 



                                                 



16 CES understands that a legal challenge of the SVHC nomination is now pending before the General Court 



contesting this point.  It would make sense to put this proceeding on hold until that legal challenge is resolved.   



 



17 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 
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• Comments on the assumptions and estimates made on the costs of the restriction on 



uses of silicone polymers. 



• Similar comments on impacts on direct use in cosmetics and other uses (such as dry 



cleaning, detergents and household care, etc.). 



• Re-statement of key conclusions from previous Reconsile/SEA submissions as well as 



the basis of these. These may be less well known to the current Dossier Submitter than 



to the UK authorities and RAC/SEAC to whom they were previously sent. 



• Comparisons are made, where relevant, between the Annex XV restriction proposal 



for D4, D5, and D6, dated 20 March 2019 and the RAC and SEAC opinion on the 



Annex XV dossier proposing restrictions on D4 and D5, dated 10 March 2016 and 9 



June 2016 . Several technical inputs provided to ECHA in the period 2016-2019 are 



also taken into account. 



• Commentary on the data to be submitted after the first deadline of 20 May 2019. 



 



2.4. Impact on uses of silicone polymers 



CES acknowledges that the Commission’s request excludes the industrial uses of D4, D5 and 



D6 from the Annex XV investigation (such as formulation of mixtures, production of silicone 



polymers, or production of articles), the industrial uses will therefore not be considered as 



candidates for restriction. A majority of uses of D4, D5 and D6 are in the production of 



several polymer substances. 



 



Given the above statements in the ECHA Dossier, CES respectfully requests that the 



restriction clearly states that this restriction by remit from the EU Commission is for 



consumer or professional uses and that polymers and industrial uses are out of scope of this 



restriction. CES therefore also respectfully requests removal of any discussion of derogations 



for polymers which contain unintentional residuals impurities of D4, D5, and D6 or 



intermediate uses as they are clearly out of scope, and should be noted as such. 



 



3. Conclusions  



The silicones industry believes that REACH restrictions for D4, D5 and D6 are 



disproportionate and unjustified.  A risk assessment approach should be used to assess the 



potential risks associated with these substances.   CES believes ECHA’s assumption that  



“they [D4, D5, and D6] may give rise to unpredictable effects in the long-term due to 



their potential to accumulate”18, is unsupported by the weight of the scientific data, even 



in the aquatic environment where the PBT/vPvB criteria as defined by Annex XIII are 



applicable.   



• CES respectfully requests that the restriction clearly states that this restriction by remit 



from the EU Commission is for consumer or professional uses and that polymers and 



industrial uses are out of scope of this restriction. CES therefore also respectfully 



requests removal of any discussion of derogations for polymers which contain 



                                                 



18 Wording from the ECHA R.11 Guidance  on PBT/vPvB assessment, version 3.0, June 2017, page 11. 
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unintentional residual impurities of D4, D5, and D6 or intermediate uses as they are 



clearly out of scope and should be noted as such. 



 



• CES has conducted risk evaluations for D4, D5 and D6 emissions to air and 



water.  There is no risk to humans or aquatic species from the unrealistically high 



releases estimated by the dossier submitter. 



 



• CES continues to believe the available data show that D4, D5 and D6 emissions to the 



aquatic environment do not pose an unacceptable risk in current uses and do not 



warrant a restriction; CES agrees with the UK authorities that releases to the aquatic 



compartment from leave-on cosmetic products uses are negligible and that releases to 



air are not associated with a risk that is not controlled and therefore questions the need 



for this restriction proposal.   



 



• The CES European wastewater treatment monitoring programme has demonstrated 



that D4 and D5 influent levels to treatment plants are already at or near the targeted 



level of the Annex XVII restriction of “wash-off” products.  As such, CES contend 



that this restriction provides no benefit to protect surface waters and thus questions the 



need for the restriction proposal.  



 



• It is clear that the PBT/vPvB criteria in Annex XIII, the basis for the UK’s Annex XV 



Dossier, and the subsequent ECHA Committee decisions were all based on assessing 



D4, D5 and D6 against criteria that are predominately defined specifically for the 



aquatic compartment.  We also note that there are no criteria to assess P and B in the 



air compartment under REACH.  Environmental fate modelling and dynamic 



simulations provide insight into the potential to reverse concentrations of D4, D5 and 



D6 in the environment and those models demonstrate that concentrations of D4, D5 



and D6 in air are readily reversible.   In addition, there is no risk or identified impact 



to the air compartment.  As such, CES believes no environmental benefit will accrue 



to the air compartment and thus questions any concerns for air emissions of D4, D5 



and D6.  



 



• The use of multi-media mass balance models, specifically SimpleBox 4 model, in 



application of the Stock approach is not done in accordance with well accepted 



principles of “Good Modelling Practice (GMP)” as outlined by Buser et al. (2012). 



There is a lack of clear documentation of the selected parameters and no indication 



that degradation reactions in key environmental compartments were incorporated 



which would be essential for the purpose of the modeling effort.   



 



• CES is aware that D4, D5 and D6 have been designated as SVHC, however CES 



believes that the decision of the Member State Committee does not take full account of 



the whole body of scientific evidence and unnecessarily puts at risk numerous beneficial 



uses.  Despite the legal challenge19, to fulfil our legal obligations to minimise emissions 



                                                 



19 CES understands that a legal challenge of the SVHC nomination, and of the Commission Regulation (EU) 



2018/35 of 10 January 2018, which placed restrictions on the use of D4 and D5 in wash-off cosmetic products is 



now pending before the General Court. 











www.silicones.eu 



 



 



29 



CES – Silicones Europe 
Rue Belliard 40 – 1040 Brussels - Belgium 



Tel. +32.2.4369455 PGE@cefic.be  www.silicones.eu 



and to fulfil requirements to inform as a result of SVHC classification, manufacturers 



and downstream users are reducing emissions, as described in the CES Emissions 



Reduction Guide20. Downstream users of silicone polymers are already requesting the 



polymer manufacturers to reduce the impurity content where possible, even without the 



current proposed leave-on restriction, and the industry is responding to customer needs 



for low volatile material, driven by market forces. Further information on this is 



foreseen to be submitted by the individual companies. 



 



CES-Silicones Europe remains committed to working with ECHA and other stakeholders 



throughout the restriction process to ensure that any future decisions are based on the most 



recent and the most robust scientific and socio-economic evidence.   



 



  



                                                 



 



20 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 





https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf
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1 EXECUTIVE SUMMARY 



1.1 INTRODUCTION 



On 11 January 2018, a restriction on the use of octamethylcyclotetrasiloxane 
(D4) and decamethylcyclopentasiloxane (D5) in wash-off personal care 
products (PCPs) was published in the Official Journal (EC, 2018). After 31 
January 2020, neither D4 nor D5 may be placed on the market in wash-off 
PCPs in a concentration greater than or equal to 0.1% by weight. The goal of 
the proposed restriction is to reduce emissions of D4 and D5 from wash-off 
personal care products by 78% and 97%, respectively, by significantly 
controlling the main source of these substances to wastewater and, hence, the 
aquatic environment – the use of wash-off PCPs containing D4 and D5 (Annex 
XV Restriction Report, UK Health & Safety Executive, June 2015). The 
restriction is expected to substantially reduce the EU’s concern for aquatic 
environments receiving discharges from wastewater treatment plants 
(WWTPs), while allowing other uses that do not pose a concern.  
 
To monitor the effectiveness of the restriction on the use in wash-off PCPs, 
CES – Silicones Europe (CES), as the project sponsor, and Environmental 
Resources Management (ERM), as the lead technical consultant, developed a 
study plan to monitor the concentrations and mass loadings of D4 and D5 in 
WWTP influent during three one-year periods: Initial, Transitional, and Post-
restriction (ERM, 2017). The study plan details a study design, described in the 
following section, which will be applied throughout the study. 
 



1.1.1 Study Design 



The study plan calls for samples to be collected from six representative 
WWTPs across the European Union (EU) receiving wastewater from primarily 
residential sources.  
 
Country Site Name and Location 
Germany Wastewater Treatment Works Halle Nord (Halle an der Saale, DE) 
Germany Wolfsburg-Brackstedt (Wolfsburg, DE) 
Spain Lleida Wastewater Treatment Works (Lleida, ES) 
Poland Stalowa Wola Wastewater Treatment Works (Stalowa Wola, PL) 
Sweden Norrköping Vatten och Avfall (Norrköping, SE) 
United Kingdom Bury Wastewater Treatment Works (Bury, Greater Manchester, 



UK) 



 
Plants are sampled eight times during each period, using a stratified random 
sampling design that considers potential seasonal, weekly, and daily factors. 
In addition to D4 and D5, samples are analyzed for temperature, conductivity, 
total and volatile suspended solids, and total and dissolved organic carbon. 
The mass loading of D4 and D5 to these plants is calculated based on influent 
flow measured at the time of sampling and reported on a per capita basis 
based on population data from the Eurostat database.  
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The performed statistical analyses are designed to assess the efficacy of the 
targeted D4 and D5 use restriction (e.g., test of significant difference between 
the initial, transitional and post-restriction periods).  
 
Additionally, a regression model is developed to account for regional, 
cultural, socio-economic, and demographic factors that influence the use of 
wash-off PCPs and allows for the results to be extrapolated across the entire 
EU to estimate the mass loading of D4 and D5 from personal care wash-off 
products.  
 
Subsequently, a quantitative comparison to the baseline use of D4 and D5 in 
wash-off PCPs, as reported in the Restriction Dossier, is made after each 
sampling period. 
 



1.1.2 Quality Assurance/Quality Control (QA/QC) Measures 



The sampling of wastewater influent for D4 and D5 presents some unique 
challenges, both from a health and safety and quality assurance/quality 
control (QA/QC) perspective. The Study Plan details the methods, materials, 
and procedures used to collect and analyze influent samples for D4 and D5.  
 
A quality assurance project plan, QAPP, specifies QA/QC samples (e.g., field 
blanks, field duplicates, field spikes, lab procedural blanks, and calibration 
standards) and procedures to ensure the data collected are reliable (i.e., 
consistent, repeatable and credible).  
 
Following each sampling event, field documentation is reviewed for accuracy 
and completeness and the laboratory reports are reviewed to verify the results 
are consistent with the method performance criteria defined in the QAPP and 
are useable for the purposes of the study. Any deviations and corrective 
actions are fully documented. 
 
Additionally, a detailed health and safety plan was prepared to identify 
potential hazards (physical, chemical and biological) that may be encountered 
during sampling and best practices to ensure the safety of the workers 
involved in collecting and processing the samples.  
 



1.1.3 Laboratory Analytical Methods 



After a rigorous pre-qualification process, Synlab (Rotterdam, NL)1 was 
selected as the laboratory for this program. Subsequently, a laboratory method 
was developed and reviewed by the ERM team and in-house laboratory 
personnel from CES member companies. 
 



                                                      
1 Formerly known as ALcontrol 
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The method was verified by conducting a validation study, including the 
determination of the method detection limit, demonstration of clean 
procedural blank samples, and an inter-laboratory calibration study. 
 



1.1.4 Pilot Study 



A proof-of concept pilot study was conducted over a five-day period at the 
Bury, Greater Manchester, UK WWTP. Eight sampling events were 
conducted, including all combinations of weekday/weekend and time of day 
(morning, afternoon, evening, and night).  
 
The pilot study demonstrated that the Study Plan, including the experimental 
design and the sampling and analysis procedures, could provide reliable data 
and accomplish the stated objectives of the restriction monitoring program.  
 



1.2 INITIAL PERIOD RESULTS 



During the Initial Period samples were taken from Fall 2017 through Summer 
2018. In line with the Study Plan, eight sampling events were successfully 
completed at each of the six target WWTPs.  
 
During each event 24 samples were taken, including investigative, QA/QC, 
and retained samples. Across the entire period 1,152 sample bottles were 
filled, of which two (to be analyzed for Total Suspended Solids, TSS, and 
Volatile Suspended Solids, VSS) were inadvertently discarded by the 
laboratory prior to analysis. All other analyses were completed successfully. 
 
In addition to analytical samples, during each event, field measurements were 
performed to determine influent conductivity and temperature. Additionally 
influent flow rates were acquired from WWTP operated on-site monitoring 
equipment. Stalowa Wola is an exception, as no influent flow measurement 
device was operational on site, flow was measured in the field for each event. 
 
Analytical results were evaluated against method performance criteria and 
verified according to the QA/QC procedures specified in the QAPP. An 
outlier analysis was performed according to the Study Plan (i.e., samples 
greater than 1.5 times the inter-quartile range were identified as suspected 
outliers). Additionally, suspected outliers were compared to the median value 
to account for narrow inter-quartile ranges. Samples with a relative percent 
difference between the suspected outlier and the median greater than 85% 
were confirmed as statistical outliers. This screening value corresponds to a 
difference of approximately three standard deviations, assuming a normal 
distribution and a relative standard deviation of 50%. This evaluation resulted 
in the exclusion of a single D5 result (originating from a sample taken at 
Wolfsburg during event 3) from further analysis. 
 
Results were evaluated per location, to review inter-event variation at each 
WWTP. No significant trends could be observed for any of the sites. 
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Analytical results for each event were represented by the median value for 
each analyte. There are eight values for each WWTP, 12 values for each 
season, 12 values for each time of day and 24 values for each day of week (i.e., 
weekday and weekend). These results are based on values presented in the 
analytical reports, and are compiled in Table 1.1 and Table 1.2.
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Table 1.1 Median flow and D4 and D5 derived Results per Event 



Plant Event Time Day Season Date Start Time End Time Flow (m³/h) D4 (µg/L) 
D4_OC  
(µg/mg-OC) D5 (µg/L) 



D5_OC  
(µg/mg-OC) 



D4 ML  
(mg/p/y) 



D5 ML  
(mg/p/y) 



DE1 EV1 Night Weekday Fall 2017/11/08 01:23:00 01:40:00 1,371.20 0.2487 0.0012 8.2818 0.0442 12.55 417.97 
DE1 EV2 Evening Weekend Fall 2017/12/17 18:37:00 18:53:00 2,248.00 0.2811 0.0026 28.5763 0.2734 23.26 2,364.40 
DE1 EV3 Morning Weekday Winter 2018/02/07 10:30:00 10:45:00 2,156.00 0.1405 0.0014 8.1487 0.0743 11.15 646.63 
DE1 EV4 Afternoon Weekend Winter 2018/03/17 15:10:00 15:28:00 2,873.10 0.2038 0.0009 6.0822 0.0258 21.55 643.18 
DE1 EV5 Afternoon Weekday Spring 2018/04/24 16:25:00 16:40:00 2,161.70 0.2269 0.0012 9.2023 0.0461 18.05 732.17 
DE1 EV6 Night Weekend Spring 2018/06/16 00:18:00 00:32:00 1,605.90 0.4152 0.0030 6.9700 0.0486 24.54 411.97 
DE1 EV7 Evening Weekday Summer 2018/07/18 19:35:00 19:51:00 1,886.10 0.3003 0.0011 8.5751 0.0328 20.85 595.28 
DE1 EV8 Morning Weekend Summer 2018/09/08 10:26:00 10:40:00 1,221.70 0.1248 0.0008 4.3129 0.0333 5.61 193.93 
               
DE2 EV1 Afternoon Weekday Fall 2017/11/23 15:11:00 15:20:00 1,100.02 0.3454 0.0023 7.6794 0.0529 26.86 597.21 
DE2 EV2 Night Weekend Fall 2017/12/16 01:49:00 01:59:00 1,199.99 0.4051 0.0034 12.1236 0.0985 34.37 1,028.51 
DE2 EV3 Night Weekday Winter 2018/02/08 04:26:00 04:36:00 1,149.98 0.4364 0.0046 10.1873 0.1008 35.48 828.23 
DE2 EV4 Evening Weekend Winter 2018/03/18 18:12:00 18:26:00 952.99 0.2342 0.0015 7.6222 0.0519 15.78 513.54 
DE2 EV5 Evening Weekday Spring 2018/04/25 18:07:00 18:23:00 1067.00 0.4345 0.0034 7.5332 0.0588 32.78 568.26 
DE2 EV6 Morning Weekend Spring 2018/06/17 10:46:00 10:59:00 859.00 0.1902 0.0013 7.9010 0.0563 11.55 479.82 
DE2 EV7 Morning Weekday Summer 2018/07/17 10:08:00 10:21:00 803.02 0.1556 0.0012 5.8188 0.0459 8.83 330.34 
DE2 EV8 Afternoon Weekend Summer 2018/09/09 12:06:00 12:33:00 806.00 0.2095 0.0014 6.7682 0.0378 11.94 385.67 
               
ES1 EV1 Afternoon Weekday Fall 2017/11/13 17:10:00 17:34:00 2,413.00 0.2147 0.0016 3.5697 0.0265 32.85 546.21 
ES1 EV2 Night Weekend Fall 2017/12/16 01:41:00 02:01:00 1,757.02 0.1519 0.0026 2.9669 0.0537 16.92 330.56 
ES1 EV3 Evening Weekday Winter 2018/02/12 20:00:00 20:14:00 1,793.12 0.3369 0.0027 8.0598 0.0721 38.31 916.45 
ES1 EV4 Morning Weekend Winter 2018/03/17 09:23:00 09:39:00 2,270.99 0.1939 0.0043 2.5669 0.0552 27.92 369.65 
ES1 EV5 Morning Weekday Spring 2018/04/24 08:25:00 08:37:00 2,508.01 0.1393 0.0023 1.9959 0.0346 22.15 317.42 
ES1 EV6 Evening Weekend Spring 2018/06/10 18:53:00 19:03:00 3,130.99 0.1657 0.0023 2.4557 0.0328 32.90 487.56 
ES1 EV7 Night Weekday Summer 2018/07/17 00:02:00 00:15:00 2,759.00 0.2322 0.0027 8.7259 0.1062 40.62 1,526.63 
ES1 EV8 Afternoon Weekend Summer 2018/08/25 13:23:00 13:34:00 2,898.00 0.4684 0.0057 5.1742 0.0635 86.08 950.85 
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Plant Event Time Day Season Date Start Time End Time Flow (m³/h) D4 (µg/L) 
D4_OC  
(µg/mg-OC) D5 (µg/L) 



D5_OC  
(µg/mg-OC) 



D4 ML  
(mg/p/y) 



D5 ML  
(mg/p/y) 



PL1 EV1 Morning Weekday Fall 2017/11/07 11:03:00 11:20:00 258.95 0.2704 0.0007 10.2859 0.0265 9.69 368.67 
PL1 EV2 Afternoon Weekend Fall 2017/12/09 12:13:00 12:22:00 306.83 0.3324 0.0009 23.0938 0.0828 14.12 980.72 
PL1 EV3 Afternoon Weekday Winter 2018/01/29 14:55:00 15:01:00 285.30 0.4767 0.0029 12.7856 0.0805 18.82 504.86 
PL1 EV4 Morning Weekend Winter 2018/03/17 09:46:00 09:58:00 229.32 0.2153 0.0009 10.4619 0.0414 6.83 332.06 
PL1 EV5 Evening Weekday Spring 2018/04/23 21:30:00 21:44:00 269.39 0.3041 0.0024 11.2849 0.0882 11.34 420.76 
PL1 EV6 Night Weekend Spring 2018/06/10 00:52:00 01:08:00 285.19 0.2630 0.0017 8.7950 0.0536 10.38 347.16 
PL1 EV7 Night Weekday Summer 2018/07/24 00:41:00 00:51:00 223.85 0.2050 0.0007 9.6920 0.0361 6.35 300.28 
PL1 EV8 Evening Weekend Summer 2018/09/01 18:34:00 18:47:00 256.75 0.2604 0.0010 6.1679 0.0235 9.25 219.19 
               
SE1 EV1 Evening Weekday Fall 2017/11/02 18:19:00 18:55:00 2,358.00 1.0606 0.0067 5.2753 0.0335 157.20 781.89 
SE1 EV2 Morning Weekend Fall 2017/12/16 07:00:00 07:21:00 2,299.00 0.2985 0.0035 2.4568 0.0292 43.14 355.03 
SE1 EV3 Morning Weekday Winter 2018/02/14 08:15:00 08:37:00 1,946.99 0.6792 0.0121 6.3503 0.1142 83.12 777.17 
SE1 EV4 Evening Weekend Winter 2018/03/24 19:09:00 19:24:00 2,804.00 0.3062 0.0045 5.5217 0.0789 53.97 973.21 
SE1 EV5 Night Weekday Spring 2018/04/25 00:02:00 00:14:00 2,250.00 1.0549 0.0048 9.0538 0.0416 149.19 1,280.47 
SE1 EV6 Afternoon Weekend Spring 2018/06/09 13:25:00 13:44:00 2,229.01 0.3066 0.0024 5.7403 0.0454 42.96 804.27 
SE1 EV7 Afternoon Weekday Summer 2018/07/17 13:19:00 13:35:00 1,630.01 0.4676 0.0028 3.8951 0.0237 47.91 399.08 
SE1 EV8 Night Weekend Summer 2018/09/15 00:02:00 00:28:00 1,231.99 0.3033 0.0019 5.5384 0.0310 23.49 428.89 
               
UK1 EV1 Evening Weekday Fall 2017/10/31 20:02:00 20:17:00 3,823.20 0.3047 0.0023 4.5850 0.0348 53.97 812.19 
UK1 EV2 Afternoon Weekend Fall 2017/12/09 14:42:00 14:56:00 5,328.00 0.1997 0.0037 2.3581 0.0381 49.30 582.13 
UK1 EV3 Afternoon Weekday Winter 2018/02/13 13:11:00 13:25:00 8,604.00 0.1255 0.0015 4.6980 0.0586 50.03 1,872.85 
UK1 EV4 Night Weekend Winter 2018/03/17 00:26:00 00:40:00 3,186.00 0.1396 0.0023 8.3267 0.1353 20.61 1,229.16 
UK1 EV5 Night Weekday Spring 2018/04/25 00:14:00 00:26:00 4,608.00 0.0819 0.0023 1.3538 0.0342 17.49 289.04 
UK1 EV6 Evening Weekend Spring 2018/06/10 18:13:00 18:24:00 2,476.80 0.2489 0.0024 4.9171 0.0477 28.56 564.27 
UK1 EV7 Morning Weekday Summer 2018/07/18 09:28:00 10:07:00 2,052.00 0.0856 0.0008 1.5564 0.0164 8.14 147.98 
UK1 EV8 Morning Weekend Summer 2018/08/25 08:12:00 08:27:00 3,243.60 0.0775 0.0018 0.2812 0.0086 11.65 42.26 
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Table 1.2 Median Matrix Characterization Results per Event  



Plant Event Time Day Season Date Start Time End Time DOC (mg/L) TOC (mg/L) TSS (mg/L) VSS (mg/L) 
DE1 EV1 Night Weekday Fall 2017/11/08 01:23:00 01:40:00 79.11 204.36 498.67 362.00 
DE1 EV2 Evening Weekend Fall 2017/12/17 18:37:00 18:53:00 95.39 106.72 324.00 245.50 
DE1 EV3 Morning Weekday Winter 2018/02/07 10:30:00 10:45:00 76.85 100.32 291.33 232.67 
DE1 EV4 Afternoon Weekend Winter 2018/03/17 15:10:00 15:28:00 97.15 216.51 274.80 235.20 
DE1 EV5 Afternoon Weekday Spring 2018/04/24 16:25:00 16:40:00 73.21 174.64 287.67 239.67 
DE1 EV6 Night Weekend Spring 2018/06/16 00:18:00 00:32:00 74.87 143.55 358.50 292.00 
DE1 EV7 Evening Weekday Summer 2018/07/18 19:35:00 19:51:00 101.04 252.45 362.40 323.20 
DE1 EV8 Morning Weekend Summer 2018/09/08 10:26:00 10:40:00 71.30 149.42 258.00 206.00 
            
DE2 EV1 Afternoon Weekday Fall 2017/11/23 15:11:00 15:20:00 58.58 145.16 292.80 258.00 
DE2 EV2 Night Weekend Fall 2017/12/16 01:49:00 01:59:00 55.12 122.45 116.40 98.80 
DE2 EV3 Night Weekday Winter 2018/02/08 04:26:00 04:36:00 60.26 98.17 454.67 421.33 
DE2 EV4 Evening Weekend Winter 2018/03/18 18:12:00 18:26:00 70.65 149.81 132.80 112.00 
DE2 EV5 Evening Weekday Spring 2018/04/25 18:07:00 18:23:00 63.23 130.14 163.33 130.67 
DE2 EV6 Morning Weekend Spring 2018/06/17 10:46:00 10:59:00 69.19 138.05 209.50 180.00 
DE2 EV7 Morning Weekday Summer 2018/07/17 10:08:00 10:21:00 54.00 126.59 172.40 151.60 
DE2 EV8 Afternoon Weekend Summer 2018/09/09 12:06:00 12:33:00 76.28 176.12 283.25 252.50 
            
ES1 EV1 Afternoon Weekday Fall 2017/11/13 17:10:00 17:34:00 49.68 128.02 128.00 102.67 
ES1 EV2 Night Weekend Fall 2017/12/16 01:41:00 02:01:00 36.54 56.14 80.80 70.40 
ES1 EV3 Evening Weekday Winter 2018/02/12 20:00:00 20:14:00 52.47 118.42 137.33 129.33 
ES1 EV4 Morning Weekend Winter 2018/03/17 09:23:00 09:39:00 32.81 43.74 104.00 85.20 
ES1 EV5 Morning Weekday Spring 2018/04/24 08:25:00 08:37:00 22.21 56.33 117.40 97.20 
ES1 EV6 Evening Weekend Spring 2018/06/10 18:53:00 19:03:00 26.31 73.73 99.60 75.00 
ES1 EV7 Night Weekday Summer 2018/07/17 00:02:00 00:15:00 26.57 84.78 103.40 84.40 
ES1 EV8 Afternoon Weekend Summer 2018/08/25 13:23:00 13:34:00 28.40 83.18 108.73 90.36 
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Plant Event Time Day Season Date Start Time End Time DOC (mg/L) TOC (mg/L) TSS (mg/L) VSS (mg/L) 
PL1 EV1 Morning Weekday Fall 2017/11/07 11:03:00 11:20:00 202.85 386.46 430.00 380.00 
PL1 EV2 Afternoon Weekend Fall 2017/12/09 12:13:00 12:22:00 180.17 367.34 442.40 395.60 
PL1 EV3 Afternoon Weekday Winter 2018/01/29 14:55:00 15:01:00 133.48 158.86 426.80 361.60 
PL1 EV4 Morning Weekend Winter 2018/03/17 09:46:00 09:58:00 135.84 236.11 461.20 396.40 
PL1 EV5 Evening Weekday Spring 2018/04/23 21:30:00 21:44:00 101.97 127.21 403.33 358.00 
PL1 EV6 Night Weekend Spring 2018/06/10 00:52:00 01:08:00 82.44 164.17 311.00 286.50 
PL1 EV7 Night Weekday Summer 2018/07/24 00:41:00 00:51:00 108.98 259.98 453.00 291.00 
PL1 EV8 Evening Weekend Summer 2018/09/01 18:34:00 18:47:00 112.98 262.29 216.33 191.00 
            
SE1 EV1 Evening Weekday Fall 2017/11/02 18:19:00 18:55:00 59.61 157.66 284.00 244.00 
SE1 EV2 Morning Weekend Fall 2017/12/16 07:00:00 07:21:00 27.17 94.53 224.40 185.20 
SE1 EV3 Morning Weekday Winter 2018/02/14 08:15:00 08:37:00 43.88 56.22 355.33 280.67 
SE1 EV4 Evening Weekend Winter 2018/03/24 19:09:00 19:24:00 45.43 70.02 199.00 172.00 
SE1 EV5 Night Weekday Spring 2018/04/25 00:02:00 00:14:00 63.34 183.43 613.33 512.00 
SE1 EV6 Afternoon Weekend Spring 2018/06/09 13:25:00 13:44:00 60.12 126.69 299.60 267.60 
SE1 EV7 Afternoon Weekday Summer 2018/07/17 13:19:00 13:35:00 55.90 164.43 275.60 256.40 
SE1 EV8 Night Weekend Summer 2018/09/15 00:02:00 00:28:00 58.57 169.61 270.50 246.00 
            
UK1 EV1 Evening Weekday Fall 2017/10/31 20:02:00 20:17:00 58.59 130.25 170.80 145.20 
UK1 EV2 Afternoon Weekend Fall 2017/12/09 14:42:00 14:56:00 46.37 57.40 190.40 154.40 
UK1 EV3 Afternoon Weekday Winter 2018/02/13 13:11:00 13:25:00 20.09 80.05 245.33 156.00 
UK1 EV4 Night Weekend Winter 2018/03/17 00:26:00 00:40:00 40.94 59.96 118.00 102.80 
UK1 EV5 Night Weekday Spring 2018/04/25 00:14:00 00:26:00 16.80 39.58 89.33 66.67 
UK1 EV6 Evening Weekend Spring 2018/06/10 18:13:00 18:24:00 45.82 91.80 235.50 188.00 
UK1 EV7 Morning Weekday Summer 2018/07/18 09:28:00 10:07:00 38.21 94.83 150.40 127.20 
UK1 EV8 Morning Weekend Summer 2018/08/25 08:12:00 08:27:00 19.87 39.53 37.00 33.80 
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1.2.1 Correlation Analysis 



The strength of association between the matrix characterization parameters 
and D4 and D5 median concentration results was evaluated. The results of the 
correlation analysis are presented in Figure 1.1. A low, positive correlation 
was observed between D4 and the matrix characterization parameters. This 
correlation was more pronounced for D5, where a moderate, positive 
correlation was found.  



Figure 1.1 Analyte correlation analysis  



 
In order to account for the relationship between D4 and D5 and these matrix 
parameters, both concentrations were normalized to Total Organic Carbon, 
TOC, yielding the parameters “D4-OC” and “D5-OC”, expressed in µg/mg-
TOC.  
 
Additionally, for each event, a mass loading was calculated for D4 and D5, 
resulting in the parameters “D4 ML” and “D5 ML” expressed in 
mg/person/year. This mass loading is based on the event-specific median 
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concentration for D4 and D5, the influent flowrate associated with that event 
and the population served by that WWTP. 
 
Event-specific median concentrations were statistically evaluated by location, 
to review inter-regional variation, and by each external factor: season, day of 
week and time of day. 
 



1.2.2 Evaluation of Target Analytes by Location 



Figure 1.2 presents the matrix characterization parameter results across the 6 
locations. Overall, the organic carbon (OC) and suspended solids (SS) content 
differs across locations and captures a variety of potential influent matrix 
conditions. Concentrations recorded at the Lleida (ES1) and Bury (UK1) 
WWTPs were found to be somewhat lower than at the other WWTPs. 



Figure 1.2 Matrix characterization parameters by Location  



 
Figure 1.3 and Figure 1.4 present respectively the D4 and D5 associated 
parameters by location. Bury D4 concentrations were observed to be 
significantly lower than those measured in Norrköping (SE1). When 
evaluating the normalized D4-OC results the differences between the various 
locations change, and the majority of the results remain low, compared to the 
Norrköping results. This is affirmed by the D4 ML (Mass Loading) results, 
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which are significantly lower in Halle (DE1), Wolfsburg (DE2), Stalowa Wola 
(PL1) and Bury than those observed in Norrköping. 
 
Observed D4 levels for all locations are well below the estimated pre-
restriction baseline concentrations and are consistent with predicted post--
restriction levels.  
 



Figure 1.3 D4, D4-OC and D4 ML (Mass Loading) by Location  



 
D5 concentrations were found to be significantly lower for Lleida, Norrköping 
and Bury when compared to Stalowa Wola. When taking the organic carbon 
content of the influent wastewater into account, the relative difference 
between locations is reduced, with comparable amounts of D5-OC being 
observed at each site. For the D5 mass loading, no significant differences 
between the various locations were observed. 
 
Observed D5 levels for all locations, are well below the estimated pre-
restriction levels, as for D4, and are approaching the predicted post--
restriction level. 



 



 



 
*Full line: estimated pre-restriction concentration (1.45 µg/L)  
*Dashed line: predicted post-restriction concentration (0.32 µg/L)  











 



INITIAL REPORT: CVMS (D4&D5) RESTRICTION MONITORING IN EU PROGRAM  ERM GMBH 



R006-0383878-INITIAL REPORT – EXECUTIVE SUMMARY V3.0                                                     ERM STUDY-NO: 0383878 



Figure 1.4 D5, D5-OC and D5 ML (Mass Loading) by Location  



 
 



1.2.3 Evaluation of Target Analytes by External Factors 



For D4, no significant differences were observed for either concentration, D4-
OC or mass loading between any of the seasons (graphs not shown). 
 
Figure 1.5 presents the D5 concentrations and mass loading by Season.  
 
The D5 mass loading was observed to be significantly lower in Summer than 
Winter, which was also found for D5-OC. No differences were observed 
between other seasons or for the concentration. 



 



 
*Full line: estimated pre-restriction concentration (44.3 µg/L)  
*Dashed line: predicted post-restriction concentration (1.32 µg/L)  
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Figure 1.5 D5, D5-OC and D5 ML (Mass Loading) by Season  



 
Figure 1.6 and Figure 1.7 present the D4 and D5 concentrations and mass 
loadings by Time of Day, respectively.  
 
D4 concentrations were observed to be significantly lower in the morning than 
in the evening. No significant differences between time periods were observed 
for D4 mass loadings or D4-OC. 
 
 



 



 
*Full line: estimated pre-restriction concentration (44.3 µg/L) / mass loading (3,237 mg/p/yr) 
*Dashed line: predicted post-restriction concentration (1.32 µg/L) / mass loading (96 mg/p/yr) 
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Figure 1.6 D4, D4-OC and D4 ML (Mass Loading) by Time of Day  



 
D5 mass loadings were observed to be significantly lower in the morning than 
in the afternoon and evening. No similar observations were made for the D5 
or D5-OC concentrations. 



 



 
*Full line: estimated pre-restriction concentration (1.45 µg/L) / mass loading (106 mg/p/yr) 
*Dashed line: predicted post-restriction concentration (0.32 µg/L) / mass loading (23.1 
mg/p/yr) 
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Figure 1.7 D5, D5-OC and D5 ML (Mass Loading) by Time of Day 



 
The concentrations of D4 and D5, or their mass loadings and normalized 
concentrations, were found to vary little with the day of week, with no 
differences being found between sampling events on weekdays or weekends 
(graphs not shown).  
 



1.2.4 Extrapolation to EU-scale 



The WWTP-specific mass loadings are used to develop a regression model to 
predict the mass loading of D4 and D5 from all 28 EU member states. The 
model is based on the relationship between mass loadings of D4 and D5 and 
statistical data on demographic, socio-economic, and cultural factors. Census 
data are available in the Eurostat database for 998 urban areas, defined as 
areas with populations greater than 10,000 people. The most recent available 
census data for each urban area was used in the preparation of the model 
(Eurostat, 2018). 
 
The Eurostat census data consists of 141 variables that capture a wide range of 
demographic, socio-economic and cultural factors (considered independent 
variables in the regression model). Each census variable was assessed for 
transformations to reduce outlier and non-linearity issues. Principal 
Component Analysis (PCA) was used to derive a reduced set of summary 
variables (known as principal components) that capture the majority of the 
information from all the census data. K-means cluster analysis was used to 



 



 
*Full line: estimated pre-restriction concentration (44.3 µg/L) / mass loading (3,237 mg/p/yr) 
*Dashed line: predicted post-restriction concentration (1.32 µg/L) / mass loading (96 mg/p/yr) 
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assess regional differences between urban areas and confirm that the sampled 
locations provided a good representation of the urban areas in the EU.  
 
The first principal component (PC1) represents an overall average of all the 
variables. It is strongly associated with population size variables in the 
Eurostat database, whereas the second principal component primarily 
captures age related variables. High PC2 scores appear to represent a younger 
population, more foreigners, higher economic activity and birth rate, more 
women and higher employment. The selected models for D4 and D5 mass 
loadings both use PC2 as the explanatory variable. Each model consisted of 
only one explanatory variable, but the independent variable (PC2) considered 
information from the full Eurostat database. Sampled D4 and D5 mass 
loadings were log transformed prior to fitting the regression model in order to 
prevent negative predictions. Using the final regression model, D4 and D5 
mass loadings were predicted for all urban areas in the EU.  
 
The mass loadings of D4 and D5 from the portion of the population in a 
member state living outside of a defined urban area were estimated using the 
per capita loading rates from the urban areas within that member state. It was 
assumed that PCP usage and mass loadings are similar for rural, intermediate 
and urban areas. For each member state a most likely, low-end, and high-end 
D4 and D5 loading was derived, based on the mass loadings predicted from 
the regression model for each urban area in that member state. For D4, the 
most likely, low-end and high-end predictions of the total EU mass loading 
are 13.3, 6.5, and 30.6 tonnes/year, respectively. For D5, the most likely, low-
end and high-end predictions of the total EU mass loading are 280, 231, and 
349 tonnes/year, respectively.  
 
The baseline (pre-restriction) mass loading of D4 and D5 in PCPs were 
estimated in the Restriction Dossiers at 53.9 and 1,646 metric tonnes per year, 
respectively. Based on a target use restriction of D4 and D5 in personal care 
wash-off products, the levels of D4 and D5 are expected to decrease by 78% 
and 97%, respectively. The predicted post-restriction mass loadings of D4 and 
D5, therefore, are 11.9 and 49.4 metric tonnes per year. The findings from this 
study indicate levels of D4 are already consistent with the predicted post-
restriction target. Levels of D5 are well below baseline levels, likely reflecting 
voluntary de-selection from processors and formulators removing D5 from 
their products. Additional sampling during the Transitional Period and Post-
Restriction Periods will continue to monitor levels of D4 and D5 to further 
assess the efficacy of the restriction.  Figure 1.8 presents a visualization of the 
predicted reduction in D4 and D5 mass loadings from pre- to post-restriction 
concentrations. 
 
Although it is too early to draw any definitive conclusions, the conclusion that 
the methods, materials and procedures detailed in this study will provide 
reliable data to assess the efficacy of the use restriction is supported by the 
results from the Pilot Study and Initial Period. Also, the predicted D4 and D5 
mass loading estimates derived from the Initial Period are well below the 
baseline mass loadings presented in the Restriction Dossier and D4 levels are 
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consistent with the predicted post-restriction target and D5 levels are 
approaching the predicted post-restriction target. The data collected during 
the Initial Period will be compared to data collected following each sampling 
period to verify these preliminary conclusions and confirm the efficacy of the 
D4 and D5 product use restriction.  
 



Figure 1.8 Predicted mass loadings of D4 and D5 compared to baseline and post-
restricted mass loadings1  



 
 
For questions and additional information contact: 
 
Dr Pierre Germain 
CES Secretary General 
CES – Silicones Europe 
40 Rue Belliard 
1040 Brussels Belgium 
Tel. +32.2.436 9455 
Mobile +32.472.75.89.74 
pge@cefic.be



                                                      
1 The scales used to represent the areas of the circles for D4 and D5 are different and are based on the estimated baseline 
concentrations for each chemical.   
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D4/D5/D6 Risk Assessment report for Reconsile 
 



1. Introduction 



The restriction task force of CES and the REACh Reconsile consortium requested PFA-



Brussels to investigate potential risk to humans (general public) from exposure to the substances 



D4, D5 and D6 in air, and also the risk to the aquatic environment. In its restriction proposal 



document ECHA has estimated the releases to air and water and the consequent concentrations 



of the substances in these compartments. CES and Reconsile believe that calculation of risk 



characterisation ratios (RCRs) for humans from exposure to the substances in air, and for 



wildlife from exposure in the aquatic compartment, illustrates the low level of concern for 



impact from the uses of these substances. It is understood that it is CES/Reconsile’s intention 



to add these arguments to a document that will form part of CES and Reconsile’s response to 



the public consultation on ECHA’s proposal for a restriction on specific uses of the substances. 



In this present report PFA has done as requested. The data used are based on data that is 



currently presented in the REACH dossier Chemical Safety Reports (CSRs) for the substances, 



unless otherwise indicated. The use of the terms PBT and vPvB for these substances refer to 



the designation of the substances as such by ECHA whilst recognising that Reconsile and CES 



do not consider the substances to be PBT/vPvB.  In addition to the risk assessment presented in 



this report, CES/Reconsile also requested PFA to consider the presentation of environmental 



concentrations of the substances as so called ‘stock’ using input values based on measured data 



from monitoring campaigns for D4 and D5 at waste water treatment plants (WWTP) in Europe 



(this assessment is at section 3 of this present report).   



2. Risk characterisation 



The risk to humans from exposure to D4, D5 and D6 is determined by comparing the predicted 



environmental concentrations (PECs) in air to the Derived No-Effect Levels (DNELs). For 



aquatic organisms, the risk is determined by comparing the PECs in freshwater/marine water 



to Predicted No Effect Concentrations (PNECs). The ratio between the PEC and the DNEL or 



PNEC is called the Risk Characterisation Ratio (RCR). A value of the RCR greater than unity 



indicates an unacceptable risk, conversely a RCR lower than unity indicates safe use (‘adequate 



control’).  



 



It should be noted that risk characterisation was not performed in the ECHA Restriction Report.  



2.1.1 Predicted environmental concentrations 



The ECHA Restriction Report states PECs for D4, D5 and D6 at the Regional scale in air and 



freshwater (see Table 1 below). These PECs were generated using estimates for environmental 



emissions, and for determining the environmental distribution ‘SimpleBox’ was used. 



Simplebox is the compartmental environmental fate model embedded into the European 
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computer modelling system for the conduct of risk assessments, EUSES. PECs on the 



Continental scale were not reported. 



 



PECs for D4, D5 and D6 reported in the CSRs were generated by EUSES 2.1.2 using the 



releases described in the CSRs, but with use of SimpleTreat 4. Table 1 shows the PECs in air, 



freshwater and marine water at the Regional and Continental scales from the CSRs. 



 



Regional PECs of D4 and D6 in air and D5 in freshwater reported in the CSRs are comparable 



to the PECs reported in the ECHA Report (within one order-of-magnitude). PECs of D4 and 



D6 in freshwater reported in the CSR were generally one order-of-magnitude lower compared 



to the PECs mentioned in the ECHA report, while the D5 PEC in air in the CSR was two-



orders-of-magnitude higher compared to the ECHA Report. The lower D4 and D6 PECs in 



freshwater reported in the CSRs could result from the incorporation of sewage treatment in 



EUSES, while this is not included in SimpleBox. The higher PEC for D5 in air in the CSR 



could be the result of the inclusion of continental emissions alongside regional emissions, 



whereas ECHA included only regional emissions.  



 



Table 1. Predicted environmental concentrations (PEC) of D4, D5 and D6 in Regional 



and Continental air and water. 



cVMS Compartment Regional PEC – 



ECHA 



Regional PEC – 



CSR 



Continental PEC - 



CSR 



D4 Air (mg/m3) 2.0E-06 8.42E-06 2.66E-06 



 Freshwater (mg/l) 1.1E-05 1.72E-06 5.90E-08 



 Marine water (mg/l) -* 1.23E-07 5.20E-12 



D5 Air (mg/m3) 5.9E-06 1.08E-04 3.71E-05 



 Freshwater (mg/l) 8.1E-06 6.96E-06 3.04E-07 



 Marine water (mg/l) - 6.76E-07 3.53E-10 



D6 Air (mg/m3) 9.0E-06 1.22E-05 4.02E-06 



 Freshwater (mg/l) 2.5E-05 5.10E-06 5.75E-07 



 Marine water (mg/l) - 6.90E-07 9.68E-10 
* D4, D5 and D6 PECs in marine water were not provided in the ECHA Restriction Report. 



 



2.1.2 DNELs and PNECs 



Table 2 summarizes the DNELs for D4, D5 and D6 for human exposure via long-term air 



inhalation used in the CSRs. More information on the derivation of the DNELs can be found in 



the individual CSRs.  



 



As reported in the substance CSRs, PNECs have been derived for D4, D5 D6 for freshwater 



organisms. For D4, D5 and D6, no effects were observed in the available toxicity studies, 



therefore PNECs were set at the lowest concentration at which no effect was observed and an 



assessment factor of 10 was applied. The D6 NOEC is close to the solubility-limit in water.  For 



the determination of the D4, D5 and D6 PNECs for marine organisms, an assessment factor of 



10 was applied to the freshwater PNECs. Table 2 summarizes the PNECs for D4, D5 and D6 



for freshwater and marine water organisms used in the CSRs. More information on the 



derivation of the PNECs can be found in the individual CSRs.  
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Table 2. DNELs and PNECs for D4, D5 and D6 



cVMS Compartment DNEL - CSR 



General population 



PNEC - CSR 



Aquatic organisms 



D4 Air (mg/m3) 13  



 Freshwater (mg/l)  >1.50E-03 



 Marine water (mg/l)  >1.50E-04 



D5 Air (mg/m3) 17.3  



 Freshwater (mg/l)  >1.20E-03 



 Marine water (mg/l)  >1.20E-04 



D6 Air (mg/m3) 2.7  



 Freshwater (mg/l)  >2.00E-04 



 Marine water (mg/l)  >2.00E-05 



Notes 



• The PNEC value for aquatic organisms for D4 is a limit value for purposes of illustration. The effects 



seen in studies are considered by registrants to not be reliable. 



• The PNEC value for aquatic organisms for D5 is a limit value for purposes of illustration, and there 



were no effects at the limit of solubility for three trophic levels.  



• The PNEC value for aquatic organisms for D6 is a limit value for purposes of illustration. and there 



were no effects close to the limit of solubility. 



2.1.3 Risk characterisation ratios 



Table 3 shows the risk characterisation ratios (RCRs) for D4, D5 and D6 for air (PEC/DNEL 



ratio) and water (PEC/PNEC ratio) using the PECs from the ECHA Restriction Report and the 



PECs generated for the CSRs. RCRs for all three cVMS in air and water are <1 using the data 



from the ECHA Restriction Report and the CSR data. This indicates that there is no risk for the 



general population being exposed to D4, D5 and D6 via air inhalation or freshwater and marine 



water aquatic organisms using the DNELs and PNECs stated in the CSRs. 



 



Table 3. Risk characterisation ratios (RCRs) of D4, D5 and D6 in Regional and 



Continental air and water. 



cVMS Compartment Regional RCR – 



ECHA* 



Regional RCR – 



CSR 



Continental RCR - 



CSR 



D4 Air  1.5E-07 6.5E-07 2.0E-07 



 Freshwater  <7.3E-03 <1.1E-03 <3.9E-05 



 Marine water  - <8.2E-04 <3.5E-08 



D5 Air  3.4E-07 6.2E-06 2.1E-06 



 Freshwater  <6.8E-03 <5.8E-03 <2.5E-04 



 Marine water  - <5.6E-03 <2.9E-06 



D6 Air  3.3E-06 4.5E-06 1.5E-06 



 Freshwater  <1.3E-01  <2.6E-02 <2.9E-03 



 Marine water  - <3.5E-02 <4.8E-05 
* D4, D5 and D6 PECs in marine water were not provided in the ECHA Restriction Report, therefore no RCRs 



could be determined. 



 



For D4, the UK Member State Competent Authority, in its assessment of the substance1 



determined the freshwater PNEC (i.e. 4.4E-04 mg/L), which is lower compared to the PNEC 



stated in the CSR. When assessing RCRs using the PECs from the CSR and the conservative 



                                                 
1 Environment Agency 2009; Environmental Risk Assessment Report: Octamethylcyclotetrasiloxane Authors: 



Brooke D N, Crookes M J, Gray D and Robertson S 
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PNEC from the UK’s report, no exceedance of RCR>1 was observed, also indicating no risk 



for freshwater organisms. 



 



The CSRs and other documents note that field measurements and the EUSES predictions are in 



reasonable agreement. The low RCR values demonstrate that the substances would have to be 



much more toxic than they are in order for there to be risk at the current or anticipated future 



use levels. 



2.1.4 Estimated maximum emissions resulting in a risk 



The RCRs in Section 2.1.3 indicated that with the estimated current emissions, there is no risk 



for human exposure to D4, D5 and D6 via air inhalation or for freshwater and marine water 



aquatic species. This present section describes what the emissions to air and water would have 



to be in order to cause a potential risk (i.e. RCR =1). Using the DNELs and PNECs for D4, D5 



and D6 (Table 2), PECs that would result in RCR = 1 were estimated. Subsequently, emissions 



to air and water were estimated using EUSES 2.1.2 that would result in PECs corresponding to 



an RCR = 1.  



 



Emissions to air were estimated using three different scenarios:  



 



 



• Scenario 1 in which emission to both the Regional and Continental scale was assumed 



at the same ratio between the two scales as in the CSRs;  



• Scenario 2 assumes emissions to Regional air only and;  



• Scenario 3 assumes emissions to Continental air only.  



 



The same approach was used for emission to water. 



 



 



The results show that emission to Regional and Continental air would have to be six orders-of-



magnitude higher for D4 and D6 compared to the estimated emissions in the CSRs in order to 



reach concentrations in air which result in an RCR = 1 (Table 4). For D5, the emissions to 



Regional and Continental air would have to be five orders-of-magnitude higher compared to 



the CSR emission in order to achieve an RCR = 1. Emission to Regional and Continental water 



would have to be three, two or one orders-of-magnitude higher for D4, D5 and D6, respectively 



compared to the emissions to water stated in the CSRs in order to reach concentrations in 



freshwater which would result in an RCR = 1 for freshwater aquatic organisms (Table 4, 



overleaf). 
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Table 4 Estimated Regional and Continental emissions of D4, D5 and D6 to air or water 



at an RCR of 1. 



cVMS Compartment Estimated 



Regional 



emissions (kg/d) 



at RCR = 1 



Estimated 



Continental 



emissions (kg/d) at 



RCR = 1 



Regional 



emission 



(kg/d) from 



CSR 



Continental 



emission (kg/d) 



from CSR 



D4 Air – scenario 1 5.5E+08 3.7E+09 3.4E+02 2.3E+03 



 Air – scenario 2 7.5E+08 0   



 Air – scenario 3 0 1.3E+10   



 Water – scenario 1 1.0E+04 2.8E+04 1.1E+01 3.1E+01 



 Water – scenario 2 1.0E+04 0   



 Water – scenario 3 0 7.8E+05   



D5 Air – scenario 1 7.2E+08 6.4E+09 4.5E+03 3.9E+04 



 Air – scenario 2 1.0E+09 0   



 Air – scenario 3 0 2.1E+10   



 Water – scenario 1 6.7E+03 2.2E+04 3.8E+01 1.3E+02 



 Water – scenario 2 6.7E+03 0   



 Water – scenario 3 0 5.0E+05   



D6 Air – scenario 1 1.2E+08 1.0E+09 4.9E+02 4.4E+03 



 Air – scenario 2 1.6E+08 0   



 Air – scenario 3 0 3.5E+09   



 Water – scenario 1 7.4E+02 6.2E+03 4.1E+01 3.5E+02 



 Water – scenario 2 7.5E+02 0   



 Water – scenario 3 0 5.5E+04   



Note: scenario 1 assumes emission to both Regional and continental air or water at the same ratio that was 



estimated in the CSRs; scenario 2 assumes emissions to Regional air or water only; scenario 3 assumes emission 



to Continental air or water only. 



 



3. Environmental Stocks 



The ECHA Restriction Report estimated regional freshwater stocks of D4, D5 and D6 based on 



regional releases to water and air. Based on these same regional releases, continental freshwater 



stock for all three cVMS were estimated to be zero. A recent ERM study2 showed, however, 



that through monitoring data on influent at WWTP across the EU, D4 and D5 are released to 



water at the continental scale (D6 was not included in the monitoring study). 



 



Releases of D4 and D5 in WWTP effluent were estimated at 0.4 and 5.6 t/y, respectively. Using 



these data, continental stocks in freshwater and air were generated using SimpleBox (Table 5). 



For D5, additional releases to continental air from leave-on products (data from CSR) were 



included in the stock estimations. 



 



 



 



 



 



                                                 
2 Initial Report for cVMS (D4 & D5) Restriction Monitoring in EU Program; ERM Study 



Number: 0383878 
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Table 5 Estimated stocks of D4 and D5 in continental freshwater and air. 



 D4 D5 



Releases to continental water (tpa)1 4.0E-01 5.6E+00 



Releases to continental air (tpa)2 n.a. 1.5E+04 



   



Continental freshwater stock (kg) 8.1E+00 9.8E+01 



Continental air stock (kg) 4.2E+01 4.0E+05 



   



% of releases to water present in continental freshwater 2.02 1.76 



% of releases to air present in continental air n.a. 2.68 



   



Continental freshwater stock reported in CSR (kg)3 5.0E+01 1.9E+02 



Continental air stock reported in CSR (kg)3 1.9E+04 2.6E+05 
1 Data from Initial Report for cVMS (D4 & D5) Restriction Monitoring in EU Program; ERM Study Number: 



0383878. 
2 Data from D5 CSR 
3 Data from D4 and D5 CSRs, masses in the continental freshwater and air are generated by EUSES 2.1.2. 



 



Based on the releases of D4 to continental water only, 8.1E+00 and 4.2E+01 kg were estimated 



to be present in freshwater and air (through evaporation from water), respectively at the 



continental scale. For D5, 9.8E+01 and 4.0E+05 kg were estimated to be present in continental 



freshwater and air, respectively based on releases to water and air. For both cVMS, 



approximately 2% of the releases to an environmental compartment (water/air) were estimated 



to be present in that compartment. 



 



The estimated stocks in continental freshwater and air are higher compared to the ECHA 



restriction Report, where no releases to the continental scale were considered. The stocks of D4 



and D5 in freshwater based on the monitoring data are comparable to the stocks in continental 



freshwater generated by EUSES and reported in the CSRs. 



4. Conclusions 



A conventional and conservative approach to assessing the risk of D4, D5 and D6 to humans 



(general population) from air and to the aquatic environment from water has been applied. For 



air this was done by comparing PECair with the DNEL for long term inhalation; for water the 



PECs for both the freshwater and marine water compartments were compared to the PNEC for 



freshwater and marine water, respectively.  



 



For air, the RCR value for D4 at regional scale (using our own calculation of the PECair) was 



calculated to be 6.5 x 10-7, to put it another way the risk has a safety margin of over a million. 



The RCR values for D5 and D6 were 6.2 x 10-6 and 4.5 x 10-6, respectively. 



 



As reported in Section 2.1.2, for water the RCR values are ‘less than’ values because the PNEC 



are ‘greater than’ values for D4, D5 and D6. For D4 at regional scale (using our own calculation 



of the PECfreshwater) the ‘worst’ RCR value is <1.1 x10-3, that is a safety margin of just under 



1000. 
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The risk was assessed in a conventional deterministic manner with a PEC/PNEC and 



PEC/DNEL comparison. RCR values indicate that the risk to humans from air and to the aquatic 



environment from water is very far from being a concern. Given that the substances are 



PBT/vPvB on the basis of persistence in aquatic sediment, it could be concluded that the ‘risk’ 



indicated by ECHA from the substances in the air compartment and the pelagic water 



compartment are very low and do not merit further regulation to control such a low risk.  
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Technical note: 



Proposed inclusion of D4, D5 and D6 under Annex XV 



of REACH: Input to response on behalf of the 



Reconsile Consortium  



1. Introduction



ECHA is currently consulting on a possible further restriction on D4 and D5, as well as D61.  This note is 



intended to form part of a submission from the Reconsile Consortium to ECHA for the first deadline for 



comments on the restriction proposal, on 20 May 2019. This note also outlines information – not yet 



collected from Reconsile members but that is intended to be submitted – as soon as possible after the first 



deadline of 20 May 2019.  



A key element of the Dossier relates to the socio-economic impacts of the proposed restriction. Specifically, it 



relies on estimates made by the Dossier Submitter (DS, ECHA) on the costs of the proposed restriction. This 



note focusses on these costs estimates and how they were derived. It is understood that Reconsile will also 



respond on other aspects of the Dossier.     



The present notes covers: 



⚫ Comments on the assumptions and estimates made on the costs of the restriction on uses of



silicone polymers.



⚫ Similar comments on impacts on direct use in cosmetics and other uses (such as dry cleaning,



detergents and household care, etc.).



⚫ Re-statement of key conclusions from previous Reconsile/SEA submissions as well as the basis



of these. These may be less well known to the current Dossier Submitter than to the UK



authorities and RAC/SEAC to whom they were previously sent.



⚫ Comparisons are made, where relevant, between the Annex XV restriction proposal for D4, D5,



and D6, dated 20 March 2019 and the RAC and SEAC opinion on the Annex XV dossier



proposing restrictions on D4 and D5, dated 10 March 2016 and 9 June 20162. Several technical



inputs provided to ECHA in the period 2016-2019 are also taken into account.



⚫ Commentary on the data to be submitted after the first deadline of 20 May 2019.



1  https://echa.europa.eu/restrictions-under-consideration/-/substance-rev/22920/term.  
2  The compiled version prepared by the ECHA Sectarianist of RAC’s opinion (adopted 10 March 2016) and SEAC’s opinion (adopted 9 



June 2016). Reference ECHA / RAC/ RES-O-0000001412-86-97/D and ECHA / RAC/ RES-O-0000001412-86-109/F.  
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2. Silicone Polymers



2.1 Key comments on Annex XV dossier 



Impacts on uses of silicone polymers are considered within the restriction proposal (page 73-79). Whilst no 



derogations from a restriction are proposed “for now” the DS notes this should be re-evaluated during 



opinion-making, based on further information, which the DS expects to be submitted during the consultation 



itself. The merits of some limited applications are noted. There are several initial points to note.  



⚫ The costs of a restriction on various uses of silicone polymers are not considered in detail and



significantly understate the impact and cost to both manufacturers and downstream users that



would occur.



⚫ There is an apparent error in the estimation of the total use of silicone polymers in personal



care products. This is assumed to be 20-30% of total silicone polymer use, compared to around



5% based on the 2013 Reconsile SEAs3. This also has implications for the estimated emissions



from silicone polymers in personal care products (which may also be overestimated) and hence



also affects the calculations made on the proportionality of the proposed restriction.



⚫ There seems to be some uncertainty over some of the different uses e.g. the use in rigid



polyurethane covered by the proposed restriction appears to be referred to as a direct use of



D5, but in the 2013 Reconsile SEAs it was identified as a use of silicone polymers.



⚫ The Dossier only considers a limited potential for a derogation in the restriction on uses of



silicone polymers (e.g. medical devices and sealants). It is assumed that most uses would have



concentrations below 0.1% w/w and would be unaffected. Note that the 2013 Reconsile SEA



considered only a subset of uses of silicone polymers and these are slightly different to the



uses considered in the 2019 dossier. However, many of these had average concentrations of D4



and D5 above 0.1% (see Table 2.1 of e.g. the overall D5 report referenced above).  This is



inconsistent with the conclusions made and Reconsile judge this creates a significant potential



risk for use of silicone polymers which may not be addressed if further inputs are not provided



on this aspect. The table is reproduced below.



3 See for example Table 2.2 of the 2013 AMEC report (updated 2015) on Socio-economic analysis for cyclic siloxanes – report on 



decamethylcyclopentasiloxane (D5)’ in which use of silicone polymers in personal care applications was estimated at 20,000t of a total 



384,000t.  
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As can be seen from the table above, many uses of silicone polymers have D4 and D5 concentrations above 



0.1%.  These are average concentrations, and the products in some lines and from some manufacturers will of 



course be higher (whilst others will be lower).  The case study uses in the Reconsile SEA covered only a subset 



of uses of silicone polymers, but similar ranges of concentrations could be expected in other products, 



including both industrial products and those sold to consumers and professionals. 



2.2 Reconsile estimates of the costs of reducing concentrations in 



silicone polymers below 0.1% w/w 



There are two potential methods by which the concentration of D4 and/or D5 can be reduced to below a 



concentration of 0.1% by weight through additional devolatilisation during the silicone polymer 



manufacturing process, i.e. the construction and installation of additional devolatilisation plant or by slowing 



the manufacturing process to give longer residence times and hence greater evaporation of D4/D5. 



Consultation with the manufacturers indicates that there are significant technical uncertainties associated 



with both.  Technical feasibility is likely to lead to a potential move away from manufacture and use from 



manufacturers and downstream users. The cost implications for removing silicones from these products are 



substantial at around €2.2 billion per year, related to the costs of reformulating existing products and the loss 



of business for the silicones manufacturers. It is estimated that the cost to reduce respectively D4 and D5 



concentration in sediment by 1% would be around €340 million and €1.1 billion per year. 



The costs for reducing concentrations of D4/D5 in silicone polymers below 0.1% w/w have been estimated at 



some €280 million in total (€21 million per year) for the case study uses covered in the Reconsile SEA referred 



to above. The costs for all silicone polymers are estimated at around €600 million in total for the silicones 



Table 1 Summary of uses of D4 and D5 considered in the Reconsile SEA 











4 © Wood Environment & Infrastructure Solutions UK Limited 



May 2019 



Doc Ref: 41879 



 



manufacturers alone (for all polymer uses).  Moreover, it is by no means clear that it is technically or 



economically feasible for silicone manufacturers to reduce the concentrations of D4 and D5 in all of their 



products. It cannot be excluded that, in the event of a requirement to reduce concentrations to 0.1% or 



below, some or all of the silicone manufacturers would not be able to do so.  



The table below presents a summary of total quantified costs to reduce concentrations of D4 and D5 to 0.1% 



w/w or below based on the Reconsile SEA (for the case study uses only).  Manufacturers have indicated that a 



scenario to reduce the D4 and D5 concentration to 0.1% w/w or below would include cost elements of a 



complete restriction or refused authorisation: therefore, the costs noted in the table below represent the 



minimum that could be incurred.   



Table 2 Total and annualised costs to reduce concentrations of D4 and D5 to 0.1% w/w 



Case study Total quantified costs (€ m) Total annualised quantified cost (€ 



m/year) 



Joint sealants 166 13.3 



Silicone rubber in cars 30 2 



Antifoaming in pulp and paper 



manufacturing 



7 0.5 



Antifoaming in detergents 5 0.3 



Antifoaming in oil drilling 2 0.1 



Medical applications, excluding long 



term implants 



3 0.2 



Personal care products (polymer use) 31 2.0 



Household products (polymer use) 5 0.3 



Additives for PU foam 30 2.0 



Total 279 20.7 



Note: Total costs are based on a sum of the costs set out in the Reconsile SEA reports on D4 and D5 (without doubling-counting where 



costs are passed on to subsequent supply chain stages). Where ranges of costs are provided, the values included in the above represent 



the midpoint of the estimates. Direct uses of D4 and D5 have not been included in the above table because reducing concentrations to 



0.1% to avoid a potential authorisation requirement is not feasible for direct uses.  



3. Cosmetics sector



Total costs of the proposed restriction for personal care products are estimated at €63 to €73 million per year 



in the Annex XV dossier.  This is an order of magnitude less than the €855 million per year estimated for the 



Reconsile SEAs. The total cost estimated in the 2019 dossier is largely driven by reformulation costs and the 



assumptions around reformulation and hence the number of reformulations that it is assumed would be 



needed.  A key factor driving the lower costs estimated in the Annex XV dossier is the assumption that there 



would be ‘baseline’ reformulation that could lead to the removal of the cVMS with little additional cost to the 



personal care industry. This does not seem to be justified based on e.g. the fact that the use in leave-on PCP 



has not declined significantly since the previous restriction proposal.  We understand that this aspect has also 



been questioned by the personal care industry. While the reformulation costs are similar between the 



Reconsile SEA and the restriction proposal, the latter assumes that it would be possible to co-ordinate 
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replacement of the cVMS with ‘baseline reformulation’ activities (see page 48 of the Annex XV dossier).  The 



assumption that this has been done has been previously dismissed by both Reconsile and the personal care 



industry.  This leads to a significant underestimation of the costs. 



The consultation undertaken in the Reconsile SEA indicates that the D5 (and silicone) manufacturers suggest 



that the cost of reformulation could be in the order of €10,000 per formulation for certain products, but as 



much as €100,000 or more for in cases where claims regarding product performance need to be 



substantiated (e.g. with deodorants). Other literature sources quote significantly higher costs of 



reformulating personal care products. Using estimates from RTI (2002) for reformulating major ingredients 



with function effects (as is the case of D5), an upper end of the estimate of possible reformulation cost per 



product was calculated. The table below presents the estimated costs of reformulation of a personal care 



product:  



Table 3 Total reformulation cost to replace D5 per personal care product 



Central Low High 



Total reformulation cost to 



replace D5 per produt 



€240,000 €110,000 €360,000 



Source: RTI (2002) Cost of reformulating foods and cosmetics, RTI Center for Regulatory Economics and Policy Research, July 2002. 



The Reconsile SEA (2015) report estimates that the reformulation costs associated with a move away from the 



use of D5 in personal care products could be as follows:  



Table 4 Reformulation costs associated with move away from use of D5 in personal care products 



Mean Low High 



Number of D5-containing 



products requiring 



reformulation 



26,500 12,600 45,300 



Total reformulation cost (€ 



million) 



€3,300 €700 €6,800 



Equivalent annual cost (€ 



million) 



€740 €160 €1,530 



Source: Reconsile SEA reports 



4. Other sectors



For non-cosmetics uses, the dossier contains little to no information on costs.  For example, for cleaning of 



art and antiques it indicates that “specialists contacted expressed no concern about potential costs 



implications of a restriction but described a potential loss of function”.  For cleaning products, the economic 



impacts are estimated based on results from two companies, which indicate that the costs could be 



significant to them (even if there are only a small number of organisations affected).  Loss of functionality 



represents a potentially significant cost, but this has not been estimated in the dossier. No attempt to 



quantify or monetise the benefits has been made in the dossier.  
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4.1 Dry cleaning 



The Reconsile SEA report highlights that if D5 could no longer be used in dry cleaning, it is assumed that the 



market would move wholesale to the use of alternative solvents. Main economic impacts from no use of D5 



in dry cleaning in the EU are as follows: 



⚫ Silicone (and D4/D5) manufacturers: loss of economic activity related to sales of D5, which



can be measured either:



 Loss of sales turnover estimated at around €0.7 million per year or;



 Loss of residual value of related capital equipment (apportioned to D5 used in dry cleaning)



of around €0.9 million per year.



⚫ Downstream users:



 GEC: loss of licensing fee income from the EU, estimated to equate to €2 to €3 million per



year.



 Distributors: loss of EU distribution of D5 as a dry cleaning solvent in the EU (not quantified).



⚫ Final consumers:



 Dry cleaners: capital cost increase from purchasing new machines in order to use alternative



solvents, estimated to equate to €15 million total and €1.4 million in annualised terms over



a 15-year timeframe. And operational savings from using alternative solvents, estimated to



equate to €4 million per year. There are no significant changes in cost of dry cleaning



expected.



4.2 Use in additives for polyurethane foam (silicone polymers 



containing residues of D4 and D5) 



While the restriction proposal appears to consider direct use of cVMS in rigid PU, our information suggests 



that the use relates to silicone polymers.  If these were also captured (inadvertently or otherwise) by the 



restriction, there could be significant economic impacts, as outlined in the Reconsile SEA.  



⚫ Manufacturers/importers of D4/D5 and associated silicone polymers: closure of part of



business and loss of associated turnover (around €130 million per year), and loss of the value of



plant and equipment (around €175 million per year). Note that the loss of turnover and loss of



the value of the plant and equipment are not additive, they represent two methods of



calculating loss to the EU economy associated with this part of the silicones industry. Total



costs for silicone manufacturers are therefore estimated to be between €130 and €175 million



per year.



⚫ Downstream users: polyurethane producers/converters: closure of business and loss of



associated turnover/added value. The total loss is therefore estimated as €2.7 billion in terms of



turnover or €2.0 billion in terms of added value to the EU economy.



⚫ End-users:



 Building and construction: increased energy costs through use of alternatives, which could



be €15 million to €150 million per year.



 Transportation: increased costs of using imported PU.



 Furniture and bedding: increased costs of using imported PU.
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 Appliances: increased costs of using imported PU.



 Footwear: increased costs of using imported PU.



4.3 Household products 



There is no case study report in the Reconsile SEA for the ‘direct’ use in household products due to limited 



information received from the silicones industry and downstream users and the small quantities of D4 and 



D5. A report could not be produced using the data available without compromising confidential data. The 



information available suggested low levels of use in this application.  



However, the following economic impacts from a restriction on use of silicone polymers in this use were as 



presented below. 



Scenario A: reduce concentrations of D4/D5 in silicone polymers: 



⚫ Manufacturers/importers of D4/D5 and associated silicone polymers: total costs of €5



million or €0.3 million per year for investments in additional devolatilisation plant to reduce



D4/D5 concentrations, over a 24-year lifetime assumed for this new plant equipment. This is



likely to result in increased silicone polymers prices by some €100 (1.5%) per tonne, although



prices could rise by more than this.



⚫ Downstream users: formulators, distributors and manufacturers of silicone-based



household products: increased silicone polymer prices passed on to downstream users,



leading to 0.2% or more increase in prices of final silicone-based household products.



⚫ End-users: consumers of silicone-based household products: impacts are likely to be



insignificant due to a very small increase in price (0.2%).



Scenario B: no use of silicone-based household products manufactured in the EU. 



⚫ Manufacturers/importers of D4/D5 and associated silicone polymers: loss of economic



activity related to sales of silicone polymers, which can be measured as either: loss of sales



turnover, estimated at around €21 million per year for silicone polymers in household products



or the loss of residual value of related capital equipment (apportioned to final silicone-based



household products) of around €27 million per year.



⚫ Downstream users: formulators, distributors and manufacturers of silicone-based



household products: some loss of EU production of silicone-based household products



estimated to equate to more or less of €100 million in terms of turnover (if the product



demand decreases by half as consumers purchase imported household products with silicone



polymers).



⚫ End-users: consumers of silicone-based household products: increase in imported silicone-



based household products, with associated increase in transport costs, although some



consumers are expected to demand for EU-manufactured household products without silicone



polymers at more competitive prices.



4.4 Other sectors 



Note that other uses such as vehicle maintenance products, pharmaceuticals, head lice treatment, cleaning of 



arts and antiques were not considered specifically in the Reconsile SEAs. (AMEC, 2015). 
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5. Additional data to be provided



It is noted that further information is expected through the public consultation, specifically on (i) whether a 



restriction using a 0.1 % w/w concentration limit for these uses would generate socio-economic impacts; (ii) 



the potential extent of these impacts; and (iii) what a suitable concentration limit to avoid these impacts 



would be. 



Reconsile will provide additional data on the presence of the cVMS at >0.1% in the wide range of different 



silicone polymers currently on the market. This is considerably understated in the current dossier. In 



particular this will include information on the range of concentrations in different applications (both within 



the scope of the proposed restriction and potentially also including industrial uses that may end up in 



consumer/professional applications). The 2013/2015 Reconsile SEA documents set out the widespread socio­



economic impacts of a restriction covering such uses. 



Copyright and non-disclosure notice 



The contents and layout of this report are subject to copyright owned by Wood (© Wood Environment & Infrastructure Solutions UK 



Limited 2019) save to the extent that copyright has been legally assigned by us to another party or is used by Wood under licence. To 



the extent that we own the copyright in this report, it may not be copied or used without our prior written agreement for any purpose 



other than the purpose indicated in this report. The methodology (if any) contained in this report is provided to you in confidence and 



must not be disclosed or copied to third parties without the prior written agreement of Wood. Disclosure of that information may 



constitute an actionable breach of confidence or may otherwise prejudice our commercial interests. Any third party who obtains access 



to this report by any means will, in any event, be subject to the Third Party Disclaimer set out below. 



Third party disclaimer 
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any means. Wood excludes to the fullest extent lawfully permitted all liability whatsoever for any loss or damage howsoever arising from 
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negligence, for fraud or any other matter in relation to which we cannot legally exclude liability. 



Management systems 



This document has been produced by Wood Environment & Infrastructure Solutions UK Limited in full compliance with our management 



systems, which have been certified to ISO 9001, ISO 14001 and OHSAS 18001 by LRQA. 



May 2019 ••• 
Doc Ref: 41879 











image10.emf
ref_2185_public.doc x


ref_2185_public.docx
Stockholm May 20, 2019

[image: ]                                      



SE comments on the restriction proposal for D4, D5, D6 from ECHA

The Swedish CA welcomes the ECHA restriction proposal for D4, D5 and D6 and appreciates the opportunity to provide comments on it. D4, D5 and D6 have been identified as SVHC substances with PBT/vPvB properties and therefore give rise to specific concerns. The Swedish CA agrees with the Dossier Submitter that since the risk associated to the use of D4, D5 and D6 in consumers and professional products is not adequately controlled, action is needed on a Union-wide level and that a restriction is the most appropriate measure. The Swedish CA therefore supports the intention of the proposed restriction, but would like to make the following adjustment to it.

The Swedish CA proposes that the implementation period is reduced to 2 years for three cosmetic product categories. According to Table 18 in the restriction report three product categories (Deodorants and antiperspirants; Hair styling (“LEAVE-ON”) and other; and Wash-off) accounts for 89% (31%+22%+36%) of releases to water and 77% (45%+31%+1%) of releases to all compartments from cosmetics. On the other hand, these three product categories only account for 6% (3%+1%+2%) of the expected product reformulations required due to the proposed restriction. Figure 11 indicates that restricting the use in these three product categories is considerably more cost-effective in terms of cost per reduction of release to water (66, 136 and 238 €/kg, respectively) than the existing restriction of D4 and D5 in wash-off products (415 €/kg, see Table 17). This calculation is based on the proposed 5 years implementation period. A shorter implementation period would increase the costs for reformulations somewhat. According to Figure 9 in the annexes, this increase is approximately 5% per year of reduction of the implementation period. This implies that even if the implementation period for these three product categories was reduced to 2 years (the period proposed for all uses, apart from cosmetics and dry cleaning), the cost per reduction of release to water would still be lower than in the existing restriction of D4 and D5 in wash-off products. An implementation period of 2 years for these cosmetic product categories should therefore be considered proportional.
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Summary 
This report refines the preliminary RAC assessment of the fraction of the cosmetic and personal care product 
ingredient, D5, that might be released to waste-water following application of those products. This 
assessment integrates all available data from the literature as well as the consumer habits and practices in 
the most comprehensive probabilistic exposure assessment available to date. The category of products 
examined, known as leave-on products, are typically applied to the skin or hair and left there for some time 
before being rinsed off when the consumer next has a bath, a shower, or some similar washing event. As D5 
readily evaporates from the skin, only a small proportion of the initial amount will be left when the washing 
event occurs and be available for release into the waste water.  



The length of time between these events (application and washing off) in the population is variable and has 
been previously examined in a report called "D5 Temporal Analysis of Consumer Habits and Practices" which 
is provided in Appendix. That report, referred to as the Temporal Analysis report below, established typical 
values, as well as their frequencies, for duration of application of leave-on products and washing events for 
a number of different cosmetic and personal care products. 



The leave-on product application times were extracted from an aggregate exposure model developed by 
Creme Global in collaboration with the Research Institute for Fragrance Materials (RIFM). A full description 
of this model is available in references [1], [2], [3], and [4] but, briefly, it uses probabilistic methods to 
combine consumption diaries from 110854 European consumers with data collected from the cosmetic and 
personal care product industries to estimate aggregate exposure to cosmetic and personal products, and to 
their ingredients. In the Temporal Analysis study, data from UK population including 396,775 events were 
analysed. 



Data on the annual tonnage of D5 consumed in Europe for relevant product categories were provided by 
Cosmetics Europe. Products covered by the Creme/RIFM model were mapped to these survey categories, 
and estimates of  European consumer exposure to each individual product were made using the Creme/RIFM 
model. The tonnage of D5 for each category was then divided among the members of the category in 
proportion to those product exposures. This assigned a starting value of D5 tonnage to each product. 



Published data (references [5] and [6]) on residual D5 concentrations measured at intervals after application 
for different product categories were collated. In some cases, published data were not available to match the 
shorter time periods where the washing events occurred and so first order kinetics were applied to the existing 
data to assume residual D5 concentrations left on skin/hair, according to the evaporation kinetics described 
in reference [7]. This provided, for each category, a table of time points with corresponding residual 
concentrations of D5. These time points were also mapped to the leave-on times provided by the Temporal 
Analysis report described above. 



To calculate the tonnage of D5 released to waste-water, the following probabilistic approach was taken for 
each product type. A leave-on time was selected at random from the distribution of data points, but with a 
probability of selection weighted by the frequency of each time point in the Temporal Analysis report. The 
corresponding concentration of D5 was read from the residual concentration table and applied to the initial 
D5 tonnage to obtain a final D5 tonnage for the product. This calculation was repeated one million times and 
the median and mean values calculated. Mathematically, this is the same as dividing the initial tonnage among 
one million simulated consumers, randomly assigning a leave-on time to each, then summing the residual D5 
available for wash-off from all one million consumers. 



Finally, the remaining D5 tonnage for individual products were summed to provide a figure for total tonnage 
of D5 sent to waste-water from consumption of leave-on products, and the corresponding waste water 
influent concentration was calculated applying the Specific Environmental Release Categories relevant for 
cosmetic and personal care products [8].  
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Introduction 
Cosmetics Europe (CE) and its members wished to evaluate the release of D5 
(Decamethylcyclopentasiloxane) to wastewater following application of leave-on personal care products. 
Creme Global has previously completed a D5 project that was a realistic temporal analysis of leave-on 
products to determine the amount of time a consumer leaves on cosmetic and personal care (CPC) products 
that include D5 before rinsing (outcomes of that study are described in the report D5 Temporal Analysis - 
attached in the Appendix). 



 



There are two types of CPC products, those which are rinsed off directly after their application to skin/hair 
and those that are left on for longer until they are washed off through a subsequent rinsing event such as 
bath, shower or washing. Only the leave-on products are considered in this study. 



 



D5 is a volatile ingredient in CPC products that can evaporate from skin and/or hair for a period of time after 
application, thus reducing the amount of D5 available to be washed down the drain into wastewater, during 
a subsequent rinsing event. Hence, the amount of D5 that ends up in wastewater depends on: 



1. Amounts of D5 (in CPC products) consumed by the population, 
2. Typical length of time between product application and a washing event, 
3. Kinetics of D5 evaporation from a product applied to skin/hair. 



  



The purpose of this project was to refine previous assessment of the residual amount of D5 released yearly 
to wastewater in Europe as a consequence of washing off leave-on products. The estimate is based on the 
provided D5 tonnage in Europe, original temporal analysis of consumers undertaking washing events, and 
evaporation data obtained from the available literature. 



 



Data 
Tonnage data 



Tonnage of D5 in leave-on personal care products on the European market was provided by Cosmetics Europe 
and is presented in Table 1. 



 



Table 1 D5 in Europe tonnage obtained from CE survey. Total D5 tonnage is 11,700 tonnes/year. 



Category Tonnage (tonnes/year) 



Leave-on hair care products 3,500 



Deodorants and antiperspirants 5,300 



Make up and make up removing products 1,300 



Skin care products 1,400 



Other personal care products 200 
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Products 



Products available in the Creme/RIFM model were assigned to each of the product categories for which the 
tonnage was available. Products included are known to contain D5 and were assessed in the D5 Temporal 
Analysis [Appendix]. The list of products chosen for this study, with corresponding categories, is shown in 
Table 2. 



 



Table 2 Creme/RIFM products assigned to the categories from CE survey. 



Category Creme/RIFM product 



Leave-on Hair Care Products 



HairStyling 



HairSpray 



Deodorants and antiperspirants 



DeoSpray 



DeoRollOn 



Make up and make up removing products LiquMakeupFoundation 



Skin care products 



HandCream 



FaceMoisturizer 



EyeCream 



BodyLotionPrestige 



BodyLotionMass 



BodyLotionOther 



Other personal care products Toner/Astringent 



 



Evaporation 



Evaporation data were obtained from Montemayor et al. 2013 [5] and Gouin et al. 2013 [6]. 



 



Hair products 



Evaporation data for Leave-on Hair Care Products were obtained from Montemayor et al. [5] (Table 3 in the 
publication). For both hair product categories, HairStyling and HairSpray, the residuals of D5 measured in 
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Montemayor were the same (Table 3). The residual of washed off D5 was not measured within the first 8 
hours after application of the product. 



 



Table 3  Residual percentage of D5 in wastewater after washing off Hair Care Products per time interval 
from Montemayor et al. 



Time Interval Initial 8h 24h 



Residual 100% 0.001% 0.001% 



 



The data from Reddy et al (2007) [7] shows that D5 evaporation follows 1st order kinetics. Following that, 
we used the 1st order kinetics to estimate the D5 residual within the first 8 hour, following the equation: 



[𝐴]𝑡  =  [𝐴]0𝑒−𝑘𝑡 



where At is a concentration at time t, k is a reaction rate constant. 



Substituting the residual at 0 hours after application, that is 100%, and at 8 hours after application, that is 
0.001%, we obtain k = 1.439. Using the formula above we can calculate residuals for 1-hour time intervals 
in time 0-8 hours. These values are shown in Table 4. 



 



Table 4  Residual percentage of D5 in wastewater after washing off Hair Care Products per time interval. 
Data for intervals 8-24h and 24h+ comes directly from Montemayor et al. [5]. The initial concentration was 
set at 100%. The remaining residuals were estimated using 1st order kinetics. All intervals are not inclusive 
of the right boundary, which means that e.g. for 3hours after application we assume D5 residual of 1.334%. 



Time 
Interval 



0-1h 1-2h 2-3h 3-4h 4-5h 5-6h 6-7h 7-8h 8-24h 24h+ 



Residual 100% 23.714
% 



5.623
% 



1.334
% 



0.316
% 



0.075
% 



0.018
% 



0.004
% 



0.001
% 



0.001
% 



 



Skin care products 



Evaporation data for Skin Care Products were obtained from Montemayor et al. [5] (Table 2 in the 
publication). The evaporation values obtained from this manuscript were applied to all products from 
categories “Make up and make up removing products”, “Skin care products” and “Other personal care 
products”. 



 



Montemayor et al. gives measured concentrations of D5 in three types of skin products: Oil dominant lotions, 
Water dominant lotions and Anhydrous serums. It was not possible to establish which of these three 
categories the products considered in our study belong to, therefore it was assumed that they belong to the 
category of the highest residual D5 value, in order to preserve a conservative approach. Therefore, the 
residual values for Water dominant lotion were applied to all products in categories “Make up and make up 
removing products”, “Skin care products” and “Other personal care products”. These values are shown in 
Table 5. The residual of washed off D5 was not measured within the first 4 hours after application of the 
product. 
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Table 5 Residual percentage of D5 in wastewater after washing off Skin Care Products per time interval from 
Montemayor et al. 



Time Interval Initial 4h 8h 24h 



Residual 100% 0.21% 0.12% 0.11% 



 



Similarly to the Montemayor data for leave-on Hair Care product, the residuals for 1 hour intervals within the 
first 4 hours after application were estimated using 1st order kinetics equation. The equation was applied to 
the residual at 0 hours after application, that is 100%, and at 4 hours after application, that is 0.21%. Derived 
this way, the reaction rate constant, k, was equal to 1.541. Substituting this back into the equation, the 
calculated residuals are shown in Table 6. 



 



Table 6  Residual percentage of D5 in wastewater after washing off Skin Care Products per time interval. 
Data for intervals 4-8h, 8-24h and 24h+ comes directly from Montemayor et al. [5]. The initial concentration 
was set at 100%. The remaining residuals were estimated using 1st order kinetics. All intervals are not 
inclusive of the right boundary. 



Time 
Interval 



0-1h 1-2h 2-3h 3-4h 4-8h 8-24h 24h+ 



Residual 100% 21.407% 4.583% 0.981% 0.21% 0.12% 0.11% 



 



Deodorants 



Evaporation values for deodorants were obtained from Gouin et al. [6] Gouin performed an analysis of D5 
removal for 5 items: soft solid, aerosol and 3 stick deodorants, and carried out a time course removal of D5 
analysis for soft solid deodorant. The study provides measurements of the concentration of D5 washed off 
the left and right axilla 24 hours after application for each product. Additionally, for soft solid the study 
performed analysis of the time course removal of D5 and provided measurements for timepoints 0, 1, 2, 4 
and 7 hours after application (Table S6 in Gouin’s Supplementary Material). 



 



The previous Creme Global study, “D5 Temporal Analysis of Consumer Habits and Practices” [Appendix] 
showed that many of the events of washing off deodorants took place within 24 hours of application. To take 
this into account, data from Gouin relating to the time course removal of D5 were required. Since these data 
were given only for soft solid, we assumed that similar values apply to APDO products considered in this 
study, that is DeoSpray and DeoRollOn. We used all the data from Gouin for soft solid for the 24 hours 
measurement as well in order to keep consistency in the approach and to be conservative (Table S1 in Gouin’s 
Supplementary Material). The measured residuals values are shown in Table 7. 
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Table 7 Residual percentage of D5 in wastewater after washing off soft solid deodorant per time interval 
from Gouin et al. 



Time after application / Time 
interval  



D5 residuals (%) from Gouin et al. 2013 



1 hour / 1-2 hours 1.74, 1.43, 5.29, 5.4, 4.97, 2.06, 5.72, 3.29 



2 hours / 2-4 hours 1.16, 0.91, 2.84, 1.22, 1.03, 0.533, 3.5, 2.31 



4 hours /  4-7 hours 1.22, 0.417, 2.52, 2.85, 0.0358, 0.339, 0.241, 0.00473, 0.266, 
0.35 



7 hours / 7-24 hours 0.0561, 0.0184, 1.61, 5.81, 0.0424, 0.013, 0.00784, 0.00424, 
0.342, 0.0303 



24 hours / 24+ hours 0.00119, 0.00195, 0.00378, 0.00541, 0.0003, 0.00049, 0.00135, 
0.00125, 0.00232, 0.00244, 0.00543, 0.00585, 0.00429, 0.00331, 
0.00223, 0.0012, 0.00069, 0.00112, 0.00279, 0.00347, 0.00061, 
0.00066, 0.00424, 0.00207 



 



Time between application and washing off 



A statistical assessment of the length of time between application of leave-on CPC products and washing off 
has been performed in a previous study, which included analysis of 396,775 events of using CPCs recorded 
for the UK population, carried out for Cosmetics Europe by Creme Global (D5 Temporal Analysis, see 
Appendix). The report provided product-specific and demographic-specific statistical distributions of the 
length of this time interval - and therefore the length of time during which D5 can evaporate. The results are 
summarised for the products of interest in Tables 8-11.  



 



Table 8 Minimum, median, maximum time from application of the product to washing off and number of 
total recorded events of application and washing off per product. Based on the D5 Temporal Analysis 
[Appendix]. 



Product Min (h) Median (h) Max (h) Total number 



HairSpray 2 24 147 2,094 



HairStyling 1 27 160 8,370 



HandCream 1 11 156 3,190 



FaceMoisturizer 1 15 160 13,257 



LiquMakeupFoundation 1 15 157 3,864 



Toner/Astringent 1 14 159 2,023 











 



Confidential    | www.cremeglobal.com      8 



EyeCream 1 15 157 1,513 



BodyLotionPrestige 1 19 159 2,687 



BodyLotionMass 1 20 107 325 



BodyLotionOther 1 15 121 58 



DeoSpray 1 24 159 5,394 



DeoRollOn 1 24 158 4,134 



 



Table 9 Number of washing off events for Hair Care Products that occurred in specific time intervals after 
application. Based on the D5 Temporal Analysis [Appendix]. 



Product 1-2h 2-3h 3-4h 4-5h 5-6h 6-7h 7-8h 8-24h 24h+ 



HairSpray 0 2 3 6 5 10 6 579 1,483 



HairStyling 65 103 150 111 117 125 90 2953 4,656 



 



Table 10 Number of washing off events for Skin Care products that occurred in specific time intervals 
after product application. Based on the D5 Temporal Analysis [Appendix]. 



Product 1-2h 2-3h 3-4h 4-8h 8-24h 24h-max 



HandCream 90 137 189 413 1,678 683 



FaceMoisturizer 110 33 58 412 8518 4,126 



LiquMakeupFoun
dation 



12 12 18 238 2,575 1,009 



Toner/Astringent 22 8 11 41 1314 627 



EyeCream 14 5 5 28 933 528 



BodyLotionPresti
ge 



81 70 63 182 1173 1,118 



BodyLotionMass 11 12 8 17 150 127 



BodyLotionOther 2 1 0 3 33 19 



 



Table 11 Number of washing off events for Deodorant products that occurred in specific time intervals 
after product application. Based on the D5 Temporal Analysis [Appendix]. 
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Product 1-2h 2-4h 4-7h 7-24h 24h-max 



DeoSpray 19 52 157 2,328 2,838 



DeoRollOn 11 32 71 1,676 2,344 



Model Methodology 
 



Probabilistic modelling - D5 residuals 



To calculate the median and mean D5 residuals in the wastewater, the residual data from Montemayor and 
Gouin were combined with the outcomes of the “D5 Temporal Analysis of Consumer Habits and Practices” 
study.  



 



The median and mean residuals were calculated by constructing weighted distributions of residuals data, 
using the number of ‘events’ per time interval obtained from the D5 Temporal Analysis (Tables 8-11 in this 
report). Detailed steps of how that was done are described below. 



 



Step 0 Take the data related to one product.  



Step 1 Select randomly one of the time intervals, using weights provided. The weights for each time interval 
are calculated using the following formula: 



𝑤𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙 =
# 𝑒𝑣𝑒𝑛𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙



# 𝑎𝑙𝑙 𝑒𝑣𝑒𝑛𝑡𝑠
  



where winterval is the weight of the given time interval. 



Step 2 If a distribution of values is given for the time interval selected, randomly pick one value from the list. 
Each value in the list has the same probability of being selected. If a single value is given, that value is 
selected. 



Step 3 Repeat steps 1 and 2 one million times, generating one million values of residuals (one million is an 
arbitrarily large number, large enough to reduce variation in repeat simulations). 



Step 4 Calculate statistics on all the values selected during one million simulations. 



Step 5 Repeat steps 0-4 for every product in the study. 



 



Performing these one million simulations is mathematically the same as dividing the initial tonnage among 
one million simulated consumers, randomly assigning a leave-on time to each, then summing the residual 
D5 available for wash-off from all one million consumers. 



 



Skin Care Products Example 



The example below shows how one million of the residue values were simulated for Hair and Skin Care 
Products, shown on an example of one product - EyeCream. 



 



Example 1 - EyeCream. Altogether 1513 washing off events recorded. 
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Time Interval 1-2h 2-3h 3-4h 4-8h 8-24h 24h - max 



# washing off 
events 



14 5 6 28 933 528 



D5 residual - 
single values 



21.407% 4.583% 0.91% 0.21% 0.12% 0.11% 



Step 1 Pick one time interval: e.g. time 4-8 hours is picked with probability 28/1513 = 1.9%. 



Step 2 Since there are only single values of residual given per time interval, pick the residual corresponding 
to the time interval selected in step 1. 



 



Deodorants Example 



The example below shows how one million of the residue values were simulated for DeoSpray and DeoRollOn 
products.  



 



Example 2  DeoSpray. Altogether 5,394 washing off events recorded. 



Time Interval 1-2 2-4h 4-7h 7-24h 24h-max 



# washing off 
events 



19 52 157 2328 2838 



D5 residual - data 
points 



1.74, 1.43, 
5.29, 5.4, 



4.97, 2.06, 
5.72, 3.29 



1.16, 0.91, 
2.84, 1.22, 



1.03, 0.533, 
3.5, 2.31 



1.22, 0.417, 
2.52, 2.85, 



0.0358, 0.339, 
0.241, 



0.00473, 
0.266, 0.35 



0.0561, 
0.0184, 1.61, 
5.81, 0.0424, 



0.013, 
0.00784, 
0.00424, 



0.342, 0.0303 



see Table 7 



Step 1 Pick one time interval: e.g. time 2-4 hours is picked with probability  52/5394 = 0.96%, 24h-max with 
probability 2838/5394  = 52.6%, etc. 



Step 2 Suppose the interval 2-4 hours was selected. Then, one of the values (1.16, 0.91, 2.84, 1.22, 1.03, 
0.533, 3.5, 2.31) will be picked randomly, each value with probability 1/8 = 12.5%. 



 



Tonnage per product 



To obtain the tonnage per product within every category, first, the exposure to each product was calculated 
using the Creme/RIFM model. The Creme/RIFM exposure model is a probabilistic model, based on Monte 
Carlo simulation and on data surveys carried out on consumers and on manufacturers of CPC products. It 
provides detailed statistics on consumer exposure to the products themselves and to the ingredients of the 
products. A complete description of the model can be found in the following publications: Comiskey et al. 
(2015; 2017) [1,2] and Safford et al. (2015; 2017) [3,4]. 
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Product exposure was calculated for the EU population only and absolute median values of systemic chronic 
exposures were obtained. For every product, the tonnage was then calculated using the following formula: 



 



𝑇𝑜𝑛𝑛𝑎𝑔𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡 =  𝑇𝑜𝑛𝑛𝑎𝑔𝑒𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 ×
𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡



∑𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠 (𝐸𝑥𝑝𝑜𝑠𝑢𝑟𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡)
 



 



The product exposure and calculated product tonnages are given in Table 12. 



Table 12 Median product exposure and product tonnage. Product exposure was calculated for the EU 
population, and only systemic, chronic results were used in this study. 



Category Tonnage 
(tonnes/year) 



Creme/RIFM product Product exposure 
median (mg/day) 



Calculated product 
tonnage (t/y) 



Leave-on Hair 
Care Products 



3,500 



HairStyling 118.14 1,558.40 



HairSpray 147.19 1,941.60 



Deodorants and 
antiperspirants 



5,300 



DeoSpray 418.85 2,512.14 



DeoRollOn 464.82 2,787.86 



Make up and 
make up removing 
products 



1,300 LiquMakeupFoundation 158.33 1,300.00 



Skin care products 1,400 



HandCream 615.00 113.35 



FaceMoisturizer 533.82 98.39 



EyeCream 150.00 27.65 



BodyLotionPrestige 2,271.91 418.73 



BodyLotionMass 1,992.52 367.24 



BodyLotionOther 2,032.68 374.64 



Other personal 
care products 



200 Toner/Astringent 214.29 200.00 
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Emission estimation 



For every product, the emission of D5 into the wastewater was estimated using the following formula: 



𝐸𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑝𝑟𝑜𝑑𝑢𝑐𝑡  =  𝑇𝑜𝑛𝑛𝑎𝑔𝑒𝑝𝑟𝑜𝑑𝑢𝑐𝑡 × 𝑅𝑒𝑠𝑖𝑑𝑢𝑎𝑙𝑝𝑟𝑜𝑑𝑢𝑐𝑡  



Where Residualproduct is the per-product mean or median residual as calculated in the simulations described 
in the previous section. 



 



Calculated values of per-product emissions were then aggregated to obtain a cumulative emission per-
category and the total emission. 



Assumptions 
In any exposure assessment there are always uncertainties in the data and in the past decade, the European 
Foods Standards Agency (EFSA, 2006) have proposed methods to make such uncertainties more transparent 
in the reporting of an exposure assessment. Several factors might influence the uncertainty of our aggregate 
exposure assessment and using the EFSA approach, uncertainties around factors of the data we can identify 
have been documented with the direction of the effect (overestimation/underestimation potential) noted 
(Table 13).   



 



 



Table 13 Qualitative (tier 1) evaluation of the influence of uncertainties on the estimate of D5 release. 



Assumption 
Direction and 
Magnitude of 
Uncertainty* 



Comments 



Montemayor et al. values for residual D5 in 
water dominant lotions are representative of 
Skin Care Products containing D5 at 
appreciable concentrations. 



+ 



Good quality data.  
Conservative estimates have been 
used, therefore exposures are likely 
to be moderately overestimated. 



1st order kinetic data used to calculate 
residual D5 in the interval 0-8 hours are 
representative for Leave-on Hair Care 
Products. 



+/- 



The approach used to quantify first 
order kinetics was based on neat D5 
applied to human skin [7]. This 
publication does not include formula, 
however, only neat D5. From 
Dudzina et al. 2017 [10] for 
deodorants and skin care products 
the rates of evaporation are similar 
for neat D5 versus product. 



1st order kinetic data used to calculate 
residual D5 in the interval 0-4 hours are 
representative for Make-up, Skin Care and 
Other Personal Care products.  



+/- As above. 



The 1st order kinetics for evaporation of D5 ++  
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in other studies [7] as observed for 
measurements performed on skin are also 
valid for hair. 



Evaporation data from Gouin et al. [6] for 
Soft Solid are a reasonable estimate of 
evaporation of D5 for DeoRollOn and 
DeoSpray. 



+/- 
Good quality data, with low potential 
to cause overestimation or 
underestimation 



Consumers’ habits of application and 
consequent washing off of the leave-on CPCs 
as used in the Creme/RIFM model are 
representative of the European population. 



+/- 



Good quality data, with low potential 
to cause overestimation or 
underestimation. 
 
 



The product types used are representative of 
leave on products in the European market. 



+/- 



The survey was comprehensive 
including a large representation of 
companies and covering the key 
leave on product categories 



* Key to direction and magnitude: 
+, ++, +++ = uncertainty likely to cause small, medium or large over-estimation of exposure; 
-, - -, - - - = uncertainty likely to cause small, medium or large under-estimation of exposure; 
+/- = affect on estimation of exposure is unknown or neutral. 



 



On balance, this aggregate exposure model was designed to adopt conservative approach that is 
still likely to present an overestimation of D5 release into the waste water. 



Results 
Probabilistic model results 



The results of the assessment are presented in Table 14. 
 



Table 14 Estimated median and mean D5 residuals and release in the wastewater in tonnes/year. 



Product 
Median Residual 



% 
Mean Residual % 



Median Release 
(t/y) 



Mean Release (t/y) 



HairStyling 0.001 0.418 0.016 6.519 



HairSpray 0.001 0.037 0.019 0.710 



HandCream 0.12 0.962 0.136 1.090 



FaceMoisturizer 0.12 0.307 0.118 0.302 



LiquMakeupFoundation 0.12 0.204 1.560 2.652 



Toner/Astringent 0.12 0.370 0.240 0.740 



EyeCream 0.12 0.329 0.033 0.091 
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BodyLotionPrestige 0.12 0.881 0.502 3.689 



BodyLotionMass 0.12 1.014 0.441 3.722 



BodyLotionOther 0.12 0.916 0.450 3.430 



DeoSpray 0.00429 0.398 0.108 9.965 



DeoRollOn 0.00424 0.362 0.118 10.070 



SUM (% of total 
tonnage) 



  3.741 (0.03%) 42.980 (0.37%) 



 



Total tonnage of D5 in leave-on products reported in the Cosmetics Europe survey was 11,700 tonnes/year. 
Estimated median release of D5 in wastewater from leave-on products was 3.741 tonnes/year, which is 
around 0.03% of the total tonnage. Estimated mean release was 42.980 tonnes/year, which is around 0.37% 
of the total tonnage. 



 



The distribution of total simulated residue values is shown in Figure 1. 



 



 



Fig 1 Distribution of total simulated residue values. Total number of simulations was 1 million. 



 



Contribution of Leave-on cosmetic products to waste water influent 
concentration 



 



The concentration of D5 in the influent of local waste water treatment plants (WWTP) was calculated applying 
the Specific Environmental Release Categories relevant for cosmetic products [8] to the local scale in the 
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EUSES model. Assuming a contribution of 43 tons from leave on cosmetic products to waste water, this 
corresponds to 2.3 µg D5/L influent concentration to the local WWTP. According to the latest RAC opinion 
[9], the fraction of D5 released to waste water following the use of wash-off cosmetics products in Europe is 
701.1 t/y, corresponding to 38 µg D5/L influent concentration to the local WWTP. Such data should be 
compared with the historical and most recent monitoring data available in waste water influent samples 
collected in Europe, considering the recently enforced REACH Restriction of the use of D5 in wash-off 
applications. This data should be further positioned considering the removal of D5 from influent waste water 
to conclude whether leave-on cosmetic products do represent a significant source to surface waters. 



 



ECHA RAC results 



In the RAC & SEAC opinion published by European Chemicals Agency in 2016 [9], the emission of D5 from 
leave-on CPC to wastewater in Europe was estimated based on the available data. The tonnage of D5 in 
leave-on CPC on EU market was estimated to be 14,250 tonnes/year. 



 



RAC proposed a lower boundary release factor of 0.1% to be applied to all leave-on CPC. The lower boundary 
assumes a full body wash 24 hours after application. The proposed upper boundary of 2.6% was applied to 
all leave-on cosmetics, assuming a full body wash no later than 10 hours after application. 



 



The results are presented in RAC [9] Table 1 and also shown in Table 15 of this report. 



 



Table 15 Emissions to wastewater estimated by RAC for direct use in CPCs. 



D5 EU tonnage 



RAC lower boundary RAC upper boundary 



Release factor 
Emission 
tonnage 



Release factor 
Emission 
tonnage 



Direct use in 
leave-on CPCs 



14,250 t/y 0.1% 14.3 t/y 2.6% 370.5 t/y 



 



The present assessment has refined the above RAC estimates to give a more realistic estimate by 
integrating the consumer habits and practices data collected for cosmetic products as well as integrating all 
available data published in the peer-reviewed literature regarding the evaporation of D5 from skin and hair 
following product application.  
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1. Executive Summary 



The length of time between applying leave-on cosmetics or personal care products to the skin and washing 



these products off was examined. The data show that, in 90% of cases, leave-on products are left on the 



skin for at least 12 hours before being washed off. This means that there is a wide window for volatile 



ingredients such as decamethylcyclopentasiloxane (D5) to evaporate and that little of such ingredients is 



likely to remain on the skin to be washed off. 



2. Background and objectives 



The time that products are left on the body is important as this indicates the amount of the “leave on” product 



that is washed off after dermal absorption and product evaporation has occurred. The aim of this work is to 



exploit available information including product usage and showering/bathing/handwashing frequency to 



estimate this time. 



A probabilistic model that incorporates all the above can then be used to estimate the contribution of “leave-



on” products to aquatic emissions of D5 and similar ingredients. 



3. Data Sources  



Kantar 



Kantar Worldpanel is an international company which conducts surveys and market research in 60 countries. 



The Kantar Worldpanel surveys for 2013-2014 were conducted in Poland, Spain, Great Britain, France, Italy 



and Germany. The subjects that took part in this survey filled out a seven-day diary. In it they recorded all 



the care and cosmetics products that they were using for a week, starting from Monday until Sunday.  



The care and cosmetics products of interest are designed to be applied to the face, hair, hands and body. 



Common care and cosmetics products include shampoo, body lotion, hand cream, deodorant, hairstyling 



products, soap, foundation and toners.  



With a precision of one-hour, the subjects noted the day and time they used each product and on which 



application site on the body. Also, they supplied some demographic data, such as their gender, age group, 



and country. All the records use the same product labels and Kantar has assigned statistical weights to each 



subject, according to different social criteria. Creme Global preserves a database of these records. A sample 



record from this database is provided in the appendix. 



The algorithm described here was used on data obtained from Great Britain, providing 396,775 overall event 



records to give a geographical image of the aquatic emissions of D5. Based on a preliminary, unsophisticated 



analysis, there does not appear to be radical differences in the times of when products are applied, at least 



in the countries covered by the Kantar diary data (France, Germany, Spain, Italy, and Poland) in 2014-2015. 



On this basis, it follows that we would not expect similar analyses on these countries to be radically different 



to the analysis presented in this report. 
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4. Methodology 



Data Preparation 



 



We studied the amount of time “leave on” products that include D5 are left on the body. These products 



were referred to as “application products” in this study. For example, body lotions include D5 and are “leave 



on” products, thus, are application products and the time between their application and a washing event 



occurred was calculated. 



The other product category that was shown here was the “washing products” category. This category included 



products that we assumed indicated a washing event. These products are “rinse-off”, so were not considered 



as application products. For example, shampoo and shower gel are two personal care products that include 



D5 but are not “leave on products”, hence they are not application products. Shampoo and shower gel 



indicate washing events which categorises them as “washing products”. 



The number of records found from Great Britain that include a product examined here (which is a washing 



or application product) is 215,486 out of the 396,775 overall event records. In addition to the product used, 



these records include the application site on the body where the product was applied. Our analysis was per 



bodily application site as an application product can be applied somewhere on the body and we are interested 



in the washing event of the same application site to know when the product was washed off. The four bodily 



application sites studied are labelled as hands, face, scalp and body, taken from the labels in the Kantar 



diaries. 



A table of the care and cosmetics products along with their label definitions in the diaries is given in the 



appendix.  



In the table below we see the application product and the washing product that were studied for this report, 



along with the labels that are included in the Kantar diaries and the application sites on which they are 



applied. 
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Table 1 Correspondence between application product lists and washing product lists for each application site 



Application Product Washing Product Application 



Site 



BodyLotionMass, BodyLotionPrestige, 



BodyLotionOther, DeoSpray, 
DeoRollOn 



BarSoap, Showergel 



 



Body 



FaceMoisturizer, 
LiquMakeupFoundation, 



Toner/Astringent, EyeCream, 
FaceMakeupRemoverCreamWipeO



ff, 
EyeMakeupRemoverCreamWipeOff 



FaceWash 
FacialScrub 



MedicatedFaceWash/CleanserRinseOf
f 



Showergel 
BarSoap 



Face/Eye 



HairSpray, HairStyling Shampoo, RinseoffConditioner, 
Showergel 



Scalp 



HandCream, HairStyling, 
BodyLotionMass, 



BodyLotionPrestige, 
BodyLotionOther 



Shampoo, FaceWash, FacialScrub, 
MedicatedFaceWash/CleanserRinseOf



f, LiquidHandSoap, BarSoap, 
Showergel 



Hands 



 



The time between an application product was applied on a specific application site and the application of a 



washing product on the specific application site is defined as the “duration time”.  



Assumptions 



The assumptions that have been made for the calculation of the duration times is described below: 



1. When a subject recorded that they used one of the care and cosmetics products, we assume this 
product was used as intended, for example body lotion was applied on the skin and not ingested. 



2. All the products in a product type include D5 (occurence 100%), hence every diary record that holds 



an application product label is assumed to be a record of application of D5 on the skin. 



3. Washing is indicated by a “washing product” such as soap, or shampoo and washing event is 



considered a shower or hand-washing event where the product was removed by water (wipes were 



not included due to this). This is necessary as from the available for usage data we do not know if a 



record corresponds to a washing event or not. 



4. Due to having a one-hour precision there is a possibility that an application event has the same day 
and hour in a seven-day diary with a washing off event. Since, this is a study of leave on products, it 
was assumed than in reality the chronologically order is  firstly applying the washing product and then 
secondly, the application product. 
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5. Analysis and results 



All the subjects recorded their habits and practices from Monday to Sunday. This means that for one seven-



day diary the days and times recorded shows the chronological order of use of the corresponding products. 



Because of the data’s nature, only duration times that start with an application event and end with a washing 



event are included. Open ended events are disregarded. Thus, if a seven-day diary starts with a washing 



event this event was ignored, since it is not possible to know when any earlier application event occurred. 



Similarly, if a diary ends with a record about an application event with no record of a wash off event before 



Sunday at midnight of the same diary, the application product record is not counted. After this analysis, 



48,156 (zero and non zero) records were found for the calculation of the duration times.  



The recorded time that the application product was applied and the recorded time that the washing product 



was applied are included in two separate records that lead to the calculation of the duration time. Both of 



the records include the same application site on which the product was applied and some demographics 



about the subject. There are washing and application events within the same day and hour. In such cases, 



the ones where the washing event occurred first, and then the application event are included in this study. 



In the opposite case, zero duration times arise. Hence, out of the 48,156 (zero and non zero) records here 



are analysed the results of 47,899 non zero duration times. The reason that only non zero duration times are 



analysed is that this is a study of “leave-on” products and the zero duration times come up because of the 



diary input format. 



The unit of the duration time is hours and the statistical weights given by Kantar Worldpanel are used later 



to create time distributions and statistics. 



Duration times 



A weighted histogram for all the duration times that were calculated from the Great Britain 2013-2014 surveys 



data is given below. We observe a 12- and a 24-hour repeated pattern. 
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                                                       Hours 



Cumulative Probabilities 



Below, we can see the cumulative probability plot, which shows how the probability of a washing event 



occurring increases with time. Observe that only about 10% of the products has a duration time smaller than 



12 hours while the 90% of all the products have from 12 to 156 hours duration time. 



Empirical Cumulative Distribution  



Duration Times (without group categorization) 



 



                                                                                     Hours 



Additionally, we see the statistics that describe the distribution of the duration times. Note that in non-uniform 



distributions (as above in the duration time distribution)  we preferred median to mean for data interpretation 



to avoid outliers.  



 Min. Max. Median Mean 



Duration 



Times 



1.0 160.0 21.0 43.8 



 
In the appendix you can find more plots and statistics of the duration times studied per category (year, 
quarter, application site, application product). 



6. Conclusions 



The aim of this project is to quantify the duration of exposure to cosmetic and personal care products. In 



other words, to see how much time elapsed between  their application to the skin until they were washed 



off.  
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47899 non zero duration times were recorded by subjects in UK that participated in the Kantar surveys in 



2013-2014. The products that were applied on the skin were BodyLotionMass, BodyLotionPrestige, 



BodyLotionOther, DeoSpray, DeoRollOn, HairSpray, HairStyling, FaceMoisturizer, LiquMakeupFoundation, 



Toner/Astringent, EyeCream, FaceMakeupRemoverCream WipeOff and EyeMakeupRemoverCreamWipeOff.  



The results show that “leave on” products are left on the skin from 1 hour to 160 hours after their application, 



following a 12- and a 24-hours repeated pattern.  From the histogram in the previous section (Duration times 



- weighted histogram) we can say that washing events generally occur every 12 hours. In addition, we 



observe that in most cases, applied products are washed off within 24 hours, but that sometimes a few days 



can go by before the washing event, with probability decreasing with each passing day. 



This is reflected in the Empirical Cumulative Distribution plot above, where the probability of a washing event 



at or before 24 hours is around 0.6, and the plot slowly increases to 1 thereafter. 



Overall, the cumulative probability of a washing event at or before 12 hours is approximately 0.1, which 



means that 90% of the products are left on the skin for more than 12 hours. The “leave on” products were 



washed off in 21 hours, as 51% of the duration times are smaller or equal to 21 hours.  
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Appendix 



Output Format 



Below is presented a sample of the output of the algorithm. 



 



Where, the variables stand for the corresponding definitions: 
DIARY_ID: the number of the diary that a subject filled out 
YEAR: the year that the diary was filled out 
QUARTER: the quarter that the diary was filled out 
COUNTRY: the country where the diary was filled out 
weight: the statistical weighting that Kantar Worldpanel gave to the specific  
gender: the gender of the subject  
age_group: the age group that the subject belongs to 
dt: the duration time of the application site timer 
day_on: the day of the application event 
t1: the hour of the application event 
day_off: the day of the washing event 
t2: the hour of the washing event 
appli_site: the application site of the event 
product_off: the product of the washing event 
product_on: the product of the application event 



Creme Global’s database 



Given here is a snapshot of how a seven-day diary is shown in Creme Global’s database. 
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Statistics of the duration times (h) per category 



 
Median Per  Year 



 Median 



2014 22.0 



2015 20.0 



 
Median Per Quarter 



 Median 



1st Quarter 21.0 



2nd Quarter 18.0 



3rd Quarter 21.0 



4th Quarter 22.0 



 



Median Per Application Site 



 Median 



Body 24.0 



Face/Eye 15.0 



Hands 15.0 



Scalp 25.0 



 



Median Per Application Product 



BodyLotionMass 20.0 Toner/Astringent 14.0 



BodyLotionOther 15.0 EyeMakeupRemoverCreamWipeOff 11.0 



BodyLotionPrestige 19.0 FaceMoisturizer 15.0 



DeoRollOn 24.0 HairSpray 27.0 
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DeoSpray 24.0 HairStyling 24.0 



EyeCream 15.0 HandCream 11.0 



LiquMakeupFoundation 15.0   



 



Cumulative Probability of duration times (h) for Individual Products 



 



Percentages of Washing Events at or before 1, 2, 4, 6, 7,8, 10, 12, 24, and 48 Hours 



 P(1) P(2) P(4) P(6) P(7) P(8) P(10
) 



P(12
) 



P(24
) 



P(48
) 



Toner/ 
Astringent 



1.1 1.5 2.2 2.8 4.1 6.8 26.1 40.4 83 94.7 



FaceMoisturiz
er 



0.8 1.1 2.1 3.3 4.6 8.3 22.6 34.2 81 94.0 



LiquMakeup 
Foundation 



0.3 0.6 2.7 6.0 7.2 8.9 15.5 29.4 80.9 92.9 



HandCream 2.8 7.1 17.1 23.1 26.0 31.3 49.0 57.5 82.6 93.3 



HairStyling 0.8 2.0 5.1 8.0 9.1 10.3 14.3 21.1 61.3 84.0 
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HairSpray 0.0 0.1 0.5 1.2 1.5 2.5 5.0 9.9 41.8 75.8 



EyeMakeup 
Remover 



CreamWipeOff 
3.1 3.3 5.0 7.7 9.6 16.3 42.8 59.7 83.3 95.0 



EyeCream 0.9 1.3 1.9 2.6 3.4 6.4 22.0 33.5 78.8 94.5 



DeoRollOn 0.3 0.5 1.6 2.8 3.7 5.6 10.7 18.1 63.8 86.3 



DeoSpray 0.4  0.9 2.1 4.2 5.6 7.1 12.1 19.8 64.9 85.5 



BodyLotionOt
her 



3.4 5.2 6.9 8.6 10.3 17.2 32.8 36.2 75.9 93.1 



BodyLotion 
Prestige 



3.0 5.6 10.4 13.5 14.7 17.7 26.9 35.1 71.8 89.1 



BodyLotionMa
ss 



3.4 7.1 12.9 14.5 14.8 16.0 22.8 31.1 74.5 92.6 



 



It is noted that the cumulative probabilities in the table above are related to the frequency of use and to the 



application site to which the product is usually applied.  For example body lotion is applied on the body, while 



hair spray is sprayed on the hair, if the subjects were using more frequently body lotion than hair spray, this 



would led to a bigger P(1) cumulative probability for body lotion than hair spray. This would happen  because 



there would be more events where body lotion is washed off in less than an hour. Similarly, two products 



that are applied on two different application sites which are washed with different frequencies, will have 



different cumulative probabilities. For example if the subjects hair was washed off less frequently than the 



total body, this would lead to a higher P(1) cumulative probability for body lotion than hair spray.  



It is observed from the P(48) cumulative probabilities above that EyeMakeupRemoverCreamwipeOff has the 



highest one, while HairSpray has the lowest one. This means that with probability 0.950 



EyeMakeupRemoverCreamwipeOff will be washed off in the first 48 hours and HairSpray will be washed off 



in the same time with probability 0.758. 



Product Labels in Kantar Diaries 
Table  Kantar Worldpanel product types' labels definitions 



Product Type Definition 



BodyLotionMass Mass market brands of body lotion, milk, cream, 



butter, firming/toning moisturiser, other moisturiser, 
general purpose moisturiser. 
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BodyLotionPrestige Prestige brands of body lotion, milk, cream, butter, 



firming/toning moisturiser, other moisturiser, general 



purpose moisturiser. 



BodyLotionOther Unclassified brands of body lotion, milk, cream, 



butter, firming/toning moisturiser, other moisturiser, 
general purpose moisturiser. 



DeoSpray Deodorant/antiperspirant sprays intended for use on 



axillae. 



DeoRollOn Roll-on, stick, cream, gel. 



LiquMakeupFoundation Liquid/Make-up foundation. 



HairStyling Leave-in conditioner, mousse, gel, total gel, gel 
spray, wax, cream, gloss/serum, putty, setting lotion. 



HairSpray Spray hair styling products. 



Showergel Shower gel, bodywash. 



Shampoo Shampoo, 2 in 1 shampoo and conditioner, all over 
hair and body shampoo. 



RinseoffConditioner Rinse-off hair conditioner. 



FaceMoisturizer Daily face moisturiser, SPF moisturiser, tinted face 



moisturiser, night face moisturiser, anti-ageing face 



moisturiser, other face moisturiser. 



HandCream Hand moisturiser, hand and nail moisturiser. 



BarSoap Bar soap, antibacterial bar soap, 
cleansing/moisturising bar. 



LiquidHandSoap Liquid hand soaps, excluding hand sanitizers. 
Self-foaming hand soaps. 



MakeupRemoverCreamWipeOff Make-up remover cream, lotion, pads. 



EyeMakeupRemoverCreamWipeOff Eye make-up remover cream, lotion, pads. 



FacialScrub Facial scrub. 



FaceWash Face bar soap, face wash, self-foaming face 
wash. 



MedicatedFaceWash/CleanserRinse
Off 



Rinse-off medicated cleanser, face wash. 
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EyeCream Anti-ageing/anti-wrinkle, includes SPF, tinted, 
firming lotion, gel, cream, roll-on, serum. 



Toner/Astringent Toner/Astringent, 2 in 1 cleanser and toner, 
medicated toner/astringent. 
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Cosmetics Europe’s submission to the ECHA consultation 
regarding a new proposal for a REACH Annex XV 
Restriction on D4 and D5 in Leave-on Products and Other 
Consumer / Professional Products 



 



Dear Sir/Madam, 



Cosmetics Europe is submitting cosmetic specific comments to the ECHA consultation concerning a 



possible new REACH Annex XV Restriction on D4 and D5 in leave-on products and other 



consumer/professional products as follows:  



 



• The cosmetics Industry would like to reiterate the significant decline of emissions to the 



aquatic environment following the introduction of the D4 & D5 wash off REACH restriction 



in January 2018 (2018/35/EC).  This is supported by environmental monitoring data 



submitted to ECHA by CES and Unilever. The downward trend is expected to continue 



following the deadline of the wash-off Restriction (Jan 2020). As a result, the Cosmetic 



Industry believes that this significant reduction should be taken into account to assess the 



actual impact of the regulatory action before implementing any additional Restriction.  Since 



the implementation of the regulation ends on 31st January 2020, the Cosmetics Industry 



requests that ECHA review the aquatic emissions of D4 and D5 by 2025 to further establish 



whether additional risk management requirements are necessary for cosmetic leave on 



products.  



 



• The restriction report provides details and an analysis of the cosmetic Industry use of D4 & 



D5 from an “app” called CosmEthics in preference to the data which Industry submitted in 



Memos A and F.  The CosmEthics App is a consumer app and has not been developed for the 



purposes of data collection for regulatory purposes and as such it is inappropriate to use 



these unvalidated data in preference to those submitted by Cosmetics Europe.  



 



• The Cosmetics Industry is also aware of the ECHA report; “Potential overlap between 



proposed restrictions on D4, D5, D6 and microplastics” (20 March 2019), which suggests that 



the reformulation costs of D4 & D5 containing products can be combined with reformulation 



costs for other ingredients such as Microplastics.  As noted in Memos B, C, D & E, the 



reformulation of products using D5 alone is complex and using the analysis of the CosmEthics 



App to determine the percentage overlap is inappropriate for the reasons provided above. 



To completely redesign the chassis of a product because of multiple ingredient changes 



involves greater amount of time and cost.  Identification of a replacement for D5/D4 to 



deliver unique properties is a separate exercise to identification of a replacement for another 



ingredient in the formulation.  Therefore, multiple ingredient changes can be considered as 



cumulative costs not “double counting” as suggested in the report. 



 











• In addition, Cosmetics Europe would like to provide new information that will allow to refine 



the preliminary RAC assessment of the fraction of D5 that might be released to waste-water 



following application of leave-on personal care products (PCPs). Cosmetics Europe is 



finalizing an assessment that integrates all available data from the literature as well as the 



consumer habits and practices data in the most comprehensive probabilistic exposure 



assessment available to date. The outcome confirms that leave-on PCPs do not contribute 



significantly to the release of D5 to surface waters, and therefore suggests that the proposed 



additional REACH Restriction on leave-on PCPs is disproportionate. The outcome of this 



assessment is supported by the intermediate report on the monitoring program being 



undertaken on D5 in wastewater and submitted to ECHA separately by the European Council 



of Silicones (CES). 



 



The details of the assessment can be found in the attached draft report by Crème-Cosmetics 



Europe. In brief, 11700 tons of D5 were used in leave-on PCPs in 2018. In order to assess the 



fraction of D5 that is released to wastewater following product application, the following 



parameters were considered. 



 



1. Amounts of D5 in leave-on PCPs used by the European population, 
2. Duration between product application and following washing event 
3. Kinetics of D5 evaporation from a skin/hair following product application. 



 



The results of the assessment are as follows: 



 Wash-off PCPs Leave-on PCPs 



Fraction of D5 released to wastewater 



following application of PCPs 



701.1 t/y (RAC opinion) 43 t/y (Crème-Cosmetics 



Europe assessment) 



Corresponding D5 concentration in 



influent of wastewater treatment 



plants 



38 µg D5/L (Crème-



Cosmetics Europe 



assessment) 



2.3 µg D5/L (Crème-Cosmetics 



Europe assessment) 



 



The results demonstrate that the emission from leave-on products into wastewater is 



significantly lower than from wash-off products, due to evaporation of D5 from products 



during the period they remain applied on the skin/hair. 



Cosmetics Europe is looking into possibilities to further refine this assessment and will submit 



respective information later during the public consultation, if available. 



In compliance with the 2018 REACH restriction on the use of D5 in wash-off PCPs, D5 may not 



be placed on the market in wash-off PCPs in a concentration greater than or equal to 0.1% by 



weight after January 2020. The goal of the proposed restriction is to reduce emissions of D5 



from wash-off PCPs by 97%. The restriction is expected to substantially reduce the EU’s 











concern for aquatic environments receiving discharges from wastewater treatment plants, 



focusing on the uses that do pose a concern. The calculated D5 influent concentrations 



reported above are in line with the actual influent concentrations measured in the influent of 



European wastewater treatment plants (<1 to 29 µg D5/L) (CES report). 



It is therefore recommended to maintain the current REACH Restriction on wash off PCPS until 



the monitoring program is finalized and the consequence of the 2018 REACH Restriction on 



the environmental releases becomes fully apparent and characterized. 



Cosmetics Europe would like to take this opportunity to thank ECHA for the willingness to take 



into consideration our comments on this important topic. 



Cosmetics Europe stands ready to answer any questions you may have. 



 



For reference the submissions from Cosmetics Europe so far in December 2017, include the 



following documents for your review and consideration: 



 
2- Amec Foster Wheeler Memo A: Risk Management Evaluation for D4 and D5 Cyclic siloxanes 



— Uses and concentrations, 



3- Amec Foster Wheeler Memo B: Risk Management Evaluation for D4 and D5 Cyclic siloxanes 



 Potential alternatives to D5. 



4- Amec Foster Wheeler Memo C: Risk Management Evaluation for D4 and D5 cyclic siloxanes 



— Unique physicochemical and organoleptic properties of D5 and consumer preference. 



5- Amec Foster Wheeler Memo D: Risk Management Evaluation for D4 and D5 cyclic siloxanes 



— Leave on product reformulations in the event of a restriction. 



6- Amec Foster Wheeler Memo E: Socio-Economic impact for the personal care industry in the 



event of a wider restriction of D4/D5: cost elements 



7- Amec Foster Wheeler Memo F: Risk Management Evaluation for D4 and D5 cyclic siloxanes 



— Extrapolation of survey results for D5 to total market and trends in use. 
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D4/D5/D6 ECHA Restriction proposal –  


Assessment report for Public Consultation 


1. Introduction 


PFA-Brussels sprl (PFA) has evaluated ECHA’s restriction proposal on the substances 


Octamethylcyclotetrasiloxane (D4) (CAS 556-67-2; EC 209-136-7), 


Decamethylcyclopentasiloxane (D5) (CAS 541-02-6, EC 208-764-9) and 


Dodecamethylcyclohexasiloxane (D6) (CAS 540-97-6; EC 208-762-8), and presents this report 


as PFA’s independent view of the restriction proposal, as part of the public consultation on the 


proposal. 


 


The ECHA restriction proposes to restrict the placing on the EU market of the substances: 


a) as substances; and 


b) as constituents of other substances, or in mixtures in a concentration equal to or greater than 


0.1% w/w of each substance. 


 


Derogations to the restriction are indicated for: 


• uses at industrial sites (except for dry cleaning industrial sites), and uses as a transported 


isolated intermediate; 


• medical devices used for the treatment of scars and wounds and care of stoma; 


• use of D5 for dry cleaning in systems where the washing liquid is recycled or incinerated 


and where there is no release to air or wastewater; 


• mixtures used as sealants in construction that contain the substance (concentration limit 


to be specified); and 


• mixtures used as medical devices that contain the substance (concentration limit to be 


specified). 


 


This present document is the PFA assessment of the ECHA restriction proposal with a specific 


focus on: 


 


• Exposure modelling 


• Properties (in an Annex) 


• Assessment of risk, policy – proportionality of risk management measures versus risk. 


 


For each area above, PFA has considered what has been proposed in the ECHA restriction 


report and annexes, and also compared what is in the restriction report with what has been 


presented in the current REACH Registration dossiers (for D4, D5 and D6) as well as other 


relevant information regarding the substances that PFA is aware of. PFA Group scientists 


prepared the CSRs on behalf of the lead registrant and co-registrants in the Reconsile 


Consortium. The present review has been made on an independent basis. 


 


This present report presents PFA’s assessment on each of the broad areas above and then draws 


together some conclusions and recommendations in a final section. 
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2. Exposure assessment 


This section compares the estimated emissions, masses present in environmental compartments 


and predicted environmental concentrations (PECs) of D4, D5 and D6 reported in the ECHA 


Restriction Report with the data generated by EUSES 2.1.2 using the releases described in the 


CSRs, but with use of SimpleTreat 4. 


 


It should be noted that the majority of the data tabulated here are obtained from the Annex to 


the restriction dossier. In the main body of the restriction dossier text, ECHA presents total 


amounts of the three siloxanes, which is considered to be somewhat misleading, and decreases 


the clarity of the document. 


2.1 Emissions 


In the ECHA Restriction Report the environmental emissions for the EU (at continental scale) 


have been estimated based on the use of D4, D5 and D6 in various applications, e.g. cleaning, 


polishing, detergents, leave-on cosmetics and other products, as well as due to their presence 


as impurities in different cosmetics, other product types and mixtures. Regional emissions were 


assumed to be one tenth (10%) of the total continental emission burden. For their assessment 


ECHA used the model ‘SimpleBox’, which is the compartmental model embedded into 


EUSES1.  


 


Emissions of D4, D5 and D6 as presented in the ECHA Restriction Report for the regional and 


continental scales are shown Table 1 (below) and are in line with the D4, D5 and D6 emission 


and release estimates that are described in the Reconsile Consortium’s REACH dossier 


Chemical Safety Reports (CSRs) and used as input for EUSES for the purposes of this report 


(these emissions estimated are also provided in Table 1). 


 


Table 1. Estimated D4, D5 and D6 emissions in tonnes per annum (tpa) used as model 


input 
 ECHA   CSR   


 D4 D5 D6 D4 D5 D6 


Regional emissions total (tpa) 52.2 1536.9 235.3 118 1525 191 


Regional emission air (tpa) 50.1 1521.5 230.6 114 1521 176 


Regional emission water (tpa) 2.1 15.4 4.7 4.6 3.9 15 


       


Continental emissions total (tpa) 522 15369 2353 966 15149 1690 


 


Emissions of D4 in the CSRs were about a factor of 2 higher at both the regional and continental 


scales compared to the ECHA estimates. For D5, the emission estimates were comparable at 


the regional and continental scales. Emissions of D6 in the CSR were estimated to be 70-80% 


of the regional and continental emissions in the Restriction Report.  


                                                 
1 Note the standalone version is now updated relative to the version in EUSES 2.1.2. 
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2.2 Estimated Masses - Regional 


In the ECHA Restriction Report, the stocks were reported (incorrectly) on a tonne per annum 


(tpa) basis in the tables, however, in the text the stocks were reported on a kg or tonne basis. It 


is assumed that the stocks reported in the Restriction Report should be on a weight basis and 


not weight/time as the output of SimpleBox generates masses on a weight basis. By this 


assumption, the stocks from the Restriction report can be compared to the masses generated by 


EUSES. 


 


In order to confirm the results in the ECHA Restriction Report, SimpleBox outputs were 


duplicated by PFA for D4, D5 and D6 based on the input provided in the Restriction Report. 


The stocks present in the regional air and freshwater compartments matched the results from 


the Restriction Report (Table 2). However, the Regional stocks (and the % of emitted present 


in regional environment) differed from the Restriction Report, especially for D5 and D6. In the 


PFA/SimpleBox estimations, the regional stock represents the summation of the masses present 


in the air, water, sediment and soil compartments. It remains unclear what the origin is of the 


discrepancy between the results in the ECHA Report and in the PFA assessment. The percent 


of mass present in the regional scale compared to the total in the other environments in 


SimpleBox (continental, moderate, Arctic and tropical) was estimated at 1.1, 2.3 and 9.9% for 


D4, D5 and D6, respectively by ECHA. In the PFA/SimpleBox estimations, the relative amount 


present in the regional environment were 2.0, 4.4 and 22.4% for D4, D5 and D6, respectively.  


 


The estimated masses of D4, D5 and D6 in air and freshwater at the regional scale reported in 


the ECHA Report were comparable to the CSR/EUSES data (Table 2 below). In the ECHA 


Restriction Report, the masses in the environmental compartments are based on regional 


emissions only, whereas the masses generated by EUSES are based on combined regional and 


continental emissions.  


 


Table 2. Predicted masses (t) and relative contributions of D4, D5 and D6 for the 


regional environment. 
 ECHA/SimpleBox PFA/SimpleBox CSR/EUSES 


 D4 D5 D6 D4 D5 D6 D4 D5 D6 


Air stock (t) 0.1 2.4 0.4 0.08 2.4 0.36 0.33 4.4 0.49 


Freshwater stock (t) 0.04 0.29 0.09 0.04 0.29 0.09 0.01 0.04 0.04 


Freshwater sediment (t)*    0.3 16.3 14.6 0.05 2.2 7.3 


Regional stock (t) 0.27 10.9 8.8 0.43 19.5 15.7 0.42 7.2 16.1 


          


% of emitted present in air 0.16 0.16 0.16 0.16 0.16 0.16 0.03 0.03 0.03 


% of emitted present in water 1.8 1.9 1.9 1.8 1.9 1.8 0.0008 0.0003 0.002 


% of emitted present in 


freshwater sediment* 


      0.005 0.01 0.4 


% of emitted present in 


regional environment 


0.5 0.7 3.7 0.82 1.3 6.7 0.04 0.05 0.89 


*Note - The freshwater sediment masses and the % present in sediment have been included. These numbers were not 


reported by ECHA in the restriction proposal. 
 


It can be seen that the stock values are close enough to each other to not be a major topic of 


disagreement.  


 


The Restriction Report summarised the predicted environmental distribution of D4, D5 and D6 


in the compartments in the regional environment (Table 3). When comparing the relative 
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distribution in the different compartments by ECHA to the PFA estimations, comparable results 


were obtained for D4, D5 and D6.  


 


When comparing the results from ECHA to the outcome estimated by EUSES, differences in 


the distribution of D4, D5 and D6 were observed. According to the Restriction Report, the 


majority of the mass of D4 and D5 present in the regional environment is present in freshwater 


sediment and a smaller amount in the air. However, as estimated by EUSES, the majority of the 


mass of D4 and D5 is present in the air compartment (61-79%), with about 12-30% being 


present in freshwater sediment. Stock values of D4, D5 and D6 in freshwater sediment were 


estimated (by EUSES) to be 0.05, 2.2 and 7.3 tonnes, respectively. Stock values of D4, D5 and 


D6 in freshwater sediment were not specified in the ECHA Restriction Report. For D6, the 


majority of the stock in the regional environment is present in freshwater sediment (90.2%) 


according to ECHA. Based on the EUSES output, 45% of the mass of D6 in the regional 


environment is present in freshwater sediment, however, about an equal amount was estimated 


to be present in agricultural soil. This is likely to be the result from the application of sludge on 


agricultural soil, a process that is included in EUSES, however, not in SimpleBox. 


 


Table 3 Regional compartmental distribution of D4, D5 and D6 
 ECHA/SimpleBox PFA/SimpleBox CSR/EUSES   


 D4 D5 D6 D4 D5 D6 D4 D5 D6 


% Air  30.3 21.9 4.1 19.1 12.3 2.3 79.2 61.1 3.1 


% Freshwater  14.1 2.7 1.0 8.8 1.5 0.6 1.9 0.5 0.2 


% Freshwater 


sediment 


52.5 72.1 90.2 69.3 83.7 93.4 11.9 30.2 45.0 


% rest* 3.1 3.3 4.7 2.8 2.6 3.7 7.0 8.2 51.7 
* The remaining environmental compartments are not specified in the ECHA Restriction Report. Based on 


SimpleBox output, these environmental compartments would include soil, seawater and marine sediment. In the 


CSRs, the remaining environmental compartments include agricultural soil, seawater and marine sediment. 


2.3 Estimated Masses - Continental 


At the continental scale the SimpleBox output in the ECHA Restriction Report was also 


duplicated for D4, D5 and D6 by PFA based on the available input parameters in the Restriction 


Report. The stocks in air, freshwater and the total continent estimated by PFA are in line with 


the results in the Restriction Report (Table 4). The percent of masses of D4, D5 and D6 present 


in the continental scale compared to the total in the other environments in SimpleBox (regional, 


moderate, Arctic and tropical) was estimated at 7.1, 8.9 and 8.7%, respectively by ECHA. In 


the PFA/SimpleBox estimations, these relative amount present in the continental environment 


were comparable (i.e. 8.5, 10.2 and 9.9% for D4, D5 and D6, respectively). 


 


Estimated masses of D4, D5 and D6 in continental air in CSR/EUSES are an order of magnitude 


higher compared to the ECHA Restriction Report (Table 4). For both D4 and D5, the mass in 


the air represents almost the entire mass in the continental environment in both the EUSES and 


ECHA estimations. This was also the case for the ECHA estimations for D6, however, not 


according to EUSES. Approximately 40% of the total mass in the continental environment was 


present in freshwater sediment and in agricultural soil. As described earlier, EUSES includes 


the process of sludge application to agricultural soil, resulting in increasing presence of D6. 


This process is not included in SimpleBox. 
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The percentages of the mass of D4, D5 and D6 present in the environmental compartments and 


the total amount emitted that were reported by ECHA for D4, D5 and D6 were comparable to 


the results based on EUSES. Although the predicted masses in the continental environment by 


ECHA are approximately an order-of-magnitude lower compared to EUSES output, the 


emissions to the continental environment were also an order-of-magnitude lower in the ECHA 


Restriction Report.  


 


Since the relative amounts in the various environmental compartments were comparable, it 


gives an indication that the physical-chemical properties and assumptions regarding the 


environmental processes influencing the distribution of D4, D5 and D6 were comparable in the 


ECHA Restriction Report and in the CSRs. 


 


Table 4. Predicted masses (t) and relative contributions of D4, D5 and D6 for the 


continental environment. 
 ECHA/SimpleBox PFA/SimpleBox CSR/EUSES 


 D4 D5 D6 D4 D5 D6 D4 D5 D6 


Air stock (t) 1.6 40.9 6.2 1.6 40.9 6.2 18.6 260 28 


Freshwater stock (t) 0 0 0 0 0 0 0.05 0.19 0.40 


Freshwater sediment (t)*       0.28 11 71.5 


Continental stock (t) 1.8 43.2 7.7 1.7 42.8 7.7 19 274 172 


          


% of emitted present in air 3.2 2.7 2.7 3.2 2.7 2.7 1.9 1.7 1.6 


% of emitted present in water 0 0 0 0 0 0 0.005 0.001 0.02 


% of emitted present in freshwater 


sediment* 


      0.03 0.07 4.0 


% of emitted present in Continental 


environment 


3.4 2.8 3.3 3.3 2.8 3.3 2.0 1.8 9.5 


*Note - The freshwater sediment masses and the % present in sediment have been included. These numbers were not 


reported by ECHA in the restriction proposal. 
 


Stock values of D4, D5 and D6 in freshwater sediment were estimated (by EUSES) to be 0.28, 


11 and 71.5 tonnes, respectively. Stock values of D4, D5 and D6 in freshwater sediment were 


not specified in the ECHA restriction Report. 


2.4 Estimated Concentrations 


The ECHA Restriction Report predicted environmental concentrations (PECs) in regional air 


and fresh water (Table 5). In the PFA/SimpleBox output, similar PECs to the ECHA Report 


were obtained for D4, D5 and D6 in regional air and fresh water with the exception of the PEC 


for D5 in air. For this cVMS, the PEC was estimated to be 10-fold higher compared to ECHA. 


 


For D4, these PECs in the ECHA report are in line with the PECs estimated by EUSES, while 


for D5 EUSES predicted higher concentrations in the air compared to the ECHA Restriction 


Report and lower concentrations in fresh water relative to the ECHA Report. It should be noted 


that PECs reported in the Restriction Report are generated on regional emissions only, while 


PECs generated by EUSES are based on regional and continental emissions. For D6, the PECs 


in air and freshwater were comparable according to both estimations. 


 


The D4 and D5 PECs reported by ECHA in freshwater were comparable to measured data, as 


reported in the restriction report; the PECs generated by EUSES also fall within the range of 


measured data. The D4 and D5 PECs report by ECHA in air were somewhat under-estimated 
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compared to the measured data, while the PECs generated by EUSES had a better fit with the 


measured data in air. The restriction report did not report on measured D6 concentrations in 


regional air and fresh water, presumably because these are less widely available. The PECs 


estimated by EUSES are, however, in line with the environmental concentrations reported in 


the CSR. 


 


Table 5. Predicted environmental concentrations (PEC) of D4, D5 and D6 in Regional 


air and water. 
 ECHA/SimpleBox PFA/SimpleBox CSR/EUSES 


 D4 D5 D6 D4 D5 D6 D4 D5 D6 


Regional PEC Air 


(ng/m3)  


2.0 5.9 9 2.0 59 9.0 8.2 108 12 


Regional PEC Fresh 


water (ng/L) 


10.6 80.9 25.0 10.5 79.7 25.6 2.2 10.5 11 


 


As has been established in the CSRs, the environmental concentrations in background locations 


do not pose a risk characterisation ratio concern. The main discussion point in subsequent 


discussions in this report is whether these environmental concentrations and stocks necessitate 


the restriction proposed by ECHA. 


 


PBT/vPvB designation have been made by ECHA, for these substances to exert effects after 


long-term exposure of the environment, they would need to possess severe toxicities (i.e. as 


seen for the classical POP substances). There is no evidence that D4, D5 or D6 possess any 


features suggestive of high potency. 


3. Risk, policy and proportionality of RMMs 


This section of the present report attempts to assess how the ECHA restriction proposal presents 


the case for restricting the substances, with reference to what is written in the REACH 


Regulation. The focus here is on whether a restriction can be justified on the basis that it controls 


the environmental risk and is proportional. The (socio) economic analysis and the methodology 


applied is not assessed in depth other than the use of mass as proxy for risk/impact.   


 


Is the restriction following the rules of how a restriction should be done? 


 


REACH Regulation Article 68 ‘Introducing new and amending current restrictions’ states: 


 


1. When there is an unacceptable risk to human health or the environment, arising from 


the manufacture, use or placing on the market of substances, which needs to be 


addressed on a Community- wide basis, Annex XVII shall be amended in accordance 


with the procedure referred to in Article 133(4) by adopting new restrictions, or 


amending current restrictions in Annex XVII, for the manufacture, use or placing on the 


market of substances on their own, in mixtures or in articles, pursuant to the procedure 


set out in Articles 69 to 73. Any such decision shall take into account the socio- 


economic impact of the restriction, including the availability of alternatives. 


 


This means that in the context of the restriction for D4/5/6 the assessment of ECHA is that there 


is an unacceptable risk from the use of these substances. The restriction report only considers 
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the environmental risk because the substances meet current PBT/vPvB criteria and therefore, 


for the environment, adequate control can in theory (and according to REACH) never be 


demonstrated. 


 


However, the ECHA restriction report does not describe the risk to the environment. The 


restriction report without annexes is some 55 pages; the consideration of environmental impacts 


takes up about three pages in total (page 36/37; 2.4.1 ‘Effectiveness and risk reduction capacity 


of the proposed restriction’, and page 49; 2.5.3 ‘Human Health and environmental impact 


(effectiveness)’). The ECHA restriction proposal make no mention of the possible 


environmental impacts of the substances singly or in combination. Moreover, there is no 


analysis, either quantitative or qualitative, of the comparative potency of the substances to do 


environmental harm. ECHA has not made any justification for the control of risk other than the 


substances are PBT/vPvB and therefore they are not adequately controlled in terms of 


environmental risk. The valid registration of these substances in REACH demonstrates that the 


substances are adequately controlled and that emissions are minimised. Furthermore, it has been 


demonstrated (Commission Regulation (EU) 2018/352) that for D4 and D5 that the risk to the 


environment, albeit that the ‘risk’ is because the substances possess PBT/vPvB properties are 


for the aquatic sediment compartment, since it has been demonstrated that the substance 


releases to air do not re-deposit to a major extent to surface soil or water.       


 


Annex XV of REACH sets out what should be in dossiers for restriction proposals: 


 


“Information on hazard and risk 


The risks to be addressed with the restriction shall be described based on an assessment of the 


hazard and risks according to the relevant parts of Annex I and shall be documented in the 


format set out in Part B of that Annex for the Chemical Safety Report. 


Evidence shall be provided that implemented risk management measures (including those 


identified in registrations under Articles 10 to 14) are not sufficient.”  


 


It is not clear from the ECHA restriction proposal that evidence is presented that shows that the 


implemented measures are not sufficient, unless the justification is that there are releases of the 


substances and because they are PBT/vPvB substances any releases mean the risk management 


measures are not sufficient. 


 


Given that it has been established that exposure to the environment only happens in the aquatic 


sediment because the persistence criterion is only met in the sediment compartment, then only 


releases to the aquatic compartment that end up in sediment are relevant. Despite this, the 


ECHA report sets out combined values for water and air releases. The relevant tonnages of 


‘stock’ of the substances residing in the freshwater compartment are reported as:  


 


Freshwater ‘stock’ (tonnes) 


D4 0.04 


D5 0.29 


                                                 
2 Commission Regulation (EU) 2018/35 amending Annex XVII to Regulation (EC) No 1907/2006 of the 


European Parliament and of the Council concerning the Registration, Evaluation, Authorisation and Restriction 


of Chemicals (REACH) as regards octamethylcyclotetrasiloxane (‘D4’) and decamethylcyclopentasiloxane 


(‘D5’) 
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D6 0.09 


 


At regional scale, i.e. 40 kg on D4 per year, 290 kg of D5 and 90 kg of D6. 


 


ECHA does not have a method for assessing environmental impact (risk) and simply relies on 


the fact that for other restrictions it has used proxies (i.e. ECHA sets its own precedence for 


lack of assessment (of environmental impact) based on what it has failed to do in the past), the 


resident amount of substance as a proxy for risk is still very low for these substances (ECHA 


gives a comparison of the relative cost effectiveness of abatement costs for recent restriction 


(ECHA Restriction Report Table 16), but not a comparison of the total amounts in the 


environment that each of these restrictions would cause to decline (i.e. the proxy environmental 


impact). 


 


Indeed, as shown in the ECHA restriction proposal report Annex B Table 8 (reproduced below) 


the actual concentrations of substance in environmental compartments is very low: 


 


 
The rational question to ask is: ‘On the basis of the environmental concentrations (PEC and 


measured) would there be any threat of environmental impact – i.e. harm to environmental 


receptors, from continued release at present levels?  Therefore, is the restriction proportional – 


i.e. can the cost to the industry be off-set by further control of such minimal concentrations? 


 


The ECHA Restriction Report considers that the proposed restriction is justified as the most 


effective, practical and monitorable measure to control the putative risk from D4/D5/D6. The 


legal text of REACH at Annex XV states that (bold by authors of this present document):     


 


Justification for Restrictions at Community Level 


Justification shall be provided that:  


— action is required on a Community-wide basis, 


— a restriction is the most appropriate Community wide measure which shall be assessed using 


the following criteria: 


(i) effectiveness: the restriction must be targeted to the effects or exposures that cause the risks 


identified, capable of reducing these risks to an acceptable level within a reasonable period 


of time and proportional to the risk; 


(ii) practicality: the restriction must be implementable, enforceable and manageable; 


(iii) monitorability: it must be possible to monitor the result of the implementation of the 


proposed restriction. 


 


In terms of effectiveness is it not clear from ECHA’s restriction proposal that the restriction is 


‘targeted to the effects or exposures that cause the risks identified’, this is because the effects 


are not identified and the exposure (releases) include releases to air which does not contribute 


to the PBT, vPvB profile of the substances (e.g. in Member State Committee Support Document 
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For Identification Of Dodecamethylcyclohexasiloxane (D6) As A Substance Of Very High 


Concern Because of its PBT And vPvB Properties (Article 57 d&e) - Adopted on 13 June 2018; 


ECHA 2018). 


 


Annex XV goes on to state the purpose of the socio-economic assessment (SEA) in the context 


of a restriction proposal (bold by the authors of this present document):     


  


Socio-economic assessment 


The socio-economic impacts of the proposed restriction may be analysed with reference to 


Annex XVI. To this end, the net benefits to human health and the environment of the proposed 


restriction may be compared to its net costs to manufacturers, importers, downstream users, 


distributors, consumers and society as a whole. 


 


The ECHA restriction proposal does not quantify the benefits to the environment of the 


proposal; it cannot since it does not estimate the environmental impact. By simply using a proxy 


for risk of the total mass of the substance remaining in the environment – the so-called ‘stock’ 


- and assigning an abatement cost to that, no benefit can be estimated, only perhaps the avoided 


cost of not having to use that abatement. However, this tells nothing of the benefit to the 


environment itself and nothing of greater achievement of the protection goal. PFA therefore 


argues that the purpose of the SEA as set out in REACH is not fulfilled by ECHA proposal. 


 


The justification for restriction as the most appropriate management measure is not fully 


justified. Since the substances are designated as SVHC and listed on the candidate list – which 


is a list for prioritisation for Annex XIV, priorities as set out in Article 58 being   


(a) PBT or vPvB properties; or 


(b) wide dispersive use; or 


(c) high volumes. 


 


These substances should be on Annex XIV on this basis. D4, D5 and D6 have been identified 


by ECHA’s Member State Committee as SVHC substances and could therefore be further 


prioritised for inclusion on Annex XIV to REACH. 


 


ECHA’s justification for a restriction is that “…a targeted restriction on the use of D4, D5 and 


D6 was proposed and adopted to Annex XVII of REACH in preference to the Authorisation 


process. As such, further risk management is appropriate under the restriction regime, rather 


than Authorisation.” That is to say that the justification for an additional restriction is because 


there was one in the past, this is similar to ECHA’s justification of methodology of using mass 


a proxy for effect/risk/impact because it was done before. ECHA appears to be setting a 


precedent for an approach based only on what it has done in the past, rather than one which 


attempts to consider the environmental impact. The level of evidence required for an 


Authorisation application (AfA) is apparently much higher (than for restrictions); in an AfA the 


industry would need to demonstrate that there are not technically and economically feasible 


alternatives and show that the environmental impacts are small compared with the benefit (of 


continued use of the substance/s) to society as a whole.  
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4. Conclusions 


• The restriction dossier is not transparent in every respect, but not so flawed as to make 


it necessary for it to be redrafted. 


• The main approach used in the dossier of discussing environmental stock has values 


which differ from CSRs but not in a way that undermines the discussion, apart from the 


sections in which combined and summed releases are presented, which is misleading. 


• The significance of the size of the stock is not discussed by ECHA. ECHA views simply 


the presence of the substances as a problem regardless of properties. It sees that as the 


inevitable conclusion of the SVHC properties but does not address whether impacts are 


actually likely. 


• The conclusion by ECHA that Restriction is a better approach than Authorisation seems 


to be a conclusion that fits with what ECHA wants, without being argued through 


coherently. 
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Annex I:  Properties 


The property data presented in the ECHA restriction proposal report is mostly in agreement 


with the values reported in the registration dossiers (however, there is 


disagreement/inconsistency in number of significant figures reported for some parameters).  
 


The physical-chemical properties provided for D4, D5 and D6 in the ECHA Restriction Report 


are in line with the physical-chemical properties reported in the CSRs and used as input for 


EUSES with the exception of the degradation rate in air (further detail is proved in the next 


section of this present report). Degradation rates of 8.4E-08, 1.2E-07 and 1.2E-07 s-1 are 


provided in the Restriction Report for D4, D5 and D6, respectively, corresponding to half-lives 


of 95.5, 66.9 and 66.9 days, for D4, D5 and D6, respectively. However, in the corresponding 


text in the Restriction Report it is stated that atmospheric half-lives of 8-11 days have been 


used. Based on the Restriction Report, it is unclear which degradation rates (or half-lives) have 


been used for D4, D5 and D6 (see Table 3 of the ECHA restriction report). 


 


Based on literature data, atmospheric half-lives of 15.9, 10.4, 8.9 days for D4, D5 and D6 are 


reported in the CSRs (and are used as input for EUSES for this present report). In the SVHC 


identification dossier (referenced as ECHA 2018a in the Restriction Report), half-lives of 8.4, 


6.2 and 5.7 days are reported for D4, D5 and D6, respectively. 


 


In the Restriction Report, the physical-chemical properties and emissions have been used as 


input for the multimedia environmental fate model SimpleBox 4.01.  


 


Estimated chemical ‘stock’ at the regional and continental scales in different environmental 


compartments are now compared to the output generated by EUSES 2.1.2. “Stock” is the 


steady-state mass in an environmental compartment (i.e. accounting for rate of input and rate 


of loss), and the volume of the compartment. 
 


 


The main inconsistency is in the degradation rate in air – the following values are reported 


in Annex B of the restriction dossier: 


 


Annex B.4.1.2. Key assumptions and fate input parameters 


 
 


The atmospheric half-lives summarised in the following statement (which immediately 


precedes the above table in the Annex) do not appear to correspond to these degradation rates 


in air. 
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By our calculation, the degradation rates reported in table B.4.1.2 correspond to half-lives of 


95.5 d for D4 and 66.9 d for D5/D6: 


  
Parameter D4 D5 D6 


Restriction 


dossier 


value reported: 


degradation rate in air 


(s-1) 


8.40E-08 1.20E-07 1.20E-07 


conversion: 


degradation rate in air 


(d-1) 


7.26E-03 1.04E-02 1.04E-02 


conversion: DT50 (d) 95.51 66.85 66.85 


Registration 


dossier 


kOH 1.01E-12 1.55E-12 1.80E-12 


kdeg air (d-1) 4.36E-02 6.70E-02 7.78E-02 


DT50 (d) 15.9 10.4 8.9 


kdeg air (s-1) 5.05E-07 7.75E-07 9.00E-07 


 


For comparison, the data reported in the SVHC identification dossier (referenced as ECHA 


2018a, above) are: 


 
 parameter D4 D5 D6 


SVHC 


report 


koh 1.90E-12 2.60E-12 2.80E-12 


kdeg air (d-1) 8.21E-02 1.12E-01 1.21E-01 


DT50 (d) 8.44 6.17 5.73 


kdeg air (s-1) 9.50E-07 1.30E-06 1.40E-06 


 


 


[N.B. it is noted that, for the assessment of LRTP for D4 in the registration dossier, measured 


concentrations suggesting a half-life in the range 1.7 - 2.7 d are used] 
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Bostik position on restriction  of D4/D5/D6 in silicone sealants 


Answer to specific info request 4: 


 


Background: 


In January 2019, the European Chemicals Agency (ECHA) provided an Annex XV Report concerning 


a Restriction of D4/D5/D6 in consumer and professional products. Sealants maybe affected by 


the planned restriction. In this document Bostik would like to clarify it’s position as a producer of 


silicone sealants. 


 


Position: 


Silicone polymers are essential and indispensable raw materials for production of silicone sealants 


and can be used up to 90% content in the final silicone sealant. 


D4/D5/D6 have no known technical function in the silicone sealants and are not intentionally 


added by sealant producers. 


D4/D5/D6 are impurities in the silicone polymers used as raw material for silicone sealants. So 


concentration of these impurities in the final silicone sealant solely depends on the concentration 


of D4/D5/D6 in the silicone polymers used. 


Sealant producers are not able to reduce content of D4/D5/D6 impurities in the silicone polymers. 


Therefore sealant producers are not in the position to indicate potential maximum concentrations 


of D4/D5/D6 in the final silicone sealants. 


Nevertheless sealant producers have to meet the requirement for maximum concentrations of 


SVHCs of <0,1% which are indispensable criteria for some environmental labels (e.g. Nordic Swan, 


Blue Angel, Emicode, LEED, DGNB, Basta, …). Therefore sealant producers expect to receive 


silicone polymers with concentration of D4/D5/D6 below 0,1% as soon as possible. 


Silicone sealants represent a significant share of the European sealant market because of their 


specific properties (e.g. durability, weathering resistance, chemical resistance,…). They can not 


likely be replaced by other sealants due to these specific properties. Therefore to avoid market 


interruption a reasonable transition period is needed which allows producers of silicone polymers 


to meet reduction targets for contents of D4/D5/D6 in silicone polymers. 
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Michael Müller, Phone: + 49 5425 951 233, Mobile: + 49 173 543 7007,  


E-mail: michael.mueller@bostik.com 
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We agree the proposed restriction of D6 in wash-off cosmetics, will provide regulatory consistency with the existing restriction of D4 and D5. We note that the overall combined releases of the three substances to surface waters from the sources addressed by the proposal (Table 7) is still lower than the equivalent release of D5 from wash-off cosmetics addressed by the UK restriction proposal.



To summarise our further comments, we think that the following points should be addressed:

· The relevance of air emissions needs more detailed appraisal. In particular, there should be an assessment of the potential for atmospheric deposition, and a firmer statement about the reliability of the evidence provided by the study of Sanchís et al. (2015).

· Consideration of modelled concentrations and whether the findings would change the emphasis of the proposal. 



Environmental risk, atmospheric emissions and deposition



Although a “safe level” is assumed not to exist for PBT/vPvB substances on a precautionary basis, a qualitative assessment is still required to substantiate the level of risk. We support the differentiation between aquatic releases and atmospheric releases in this case. Accumulation in air-breathing organisms is limited by the high volatility of the substances, and there is no evidence of any hazard towards terrestrial plants. As such, the risk is greatest in the aquatic environment, and we believe it is appropriate to give this the most weight in the assessment. We therefore think that the emphasis of the exposure assessment should be on pathways to the aquatic environment, and the levels that can be found there.

The RAC opinion on the wash-off restriction for D4 and D5 stated that on the basis of the large tonnages of these substances released to the atmospheric compartment, “only low rates of deposition would be necessary to result in a concern” (Section 2.4.2 of the proposal (page 37)). We think the evidence that atmospheric deposition is a significant source of cyclic Volatile Methyl Siloxanes (cVMS) is weak. We disagree that the study of Sanchís et al (2015) provides reliable quantitative data. In our opinion, as presented in the restriction of D4/D5 in wash-off products, there are a number of unresolved uncertainties associated with this study. In addition we cannot exclude localised anthropogenic sources raising the possibility that the levels reported by Sanchís et al overestimate levels that could arise from atmospheric deposition alone.  For example, Casal et al. (2018) performed a study in the same region and recognized localized anthropogenic influence (snow dump) in their data. 

During the development of our D4/D5 wash-off restriction proposal we recommended that the results of the Sanchís et al. study should be confirmed by a further study before they can be considered reliable. 

Comparison of release estimates with monitoring data 



We have estimated concentrations in air and the aquatic environment arising from atmospheric emissions only, using the EUSES 2.0.3 model with the physico-chemical data used in the restriction proposal. The EUSES files were set up using the “personal” industry category and the “cosmetics” use category. This scenario models wide dispersive use by the general public. The total volume for each substance and the atmospheric release rate was set as detailed in Table 1, and the other release rates were set to zero, so that the output would only take account of the atmospheric emissions. The input data are summarised in Table 1 and the modelling results are shown in Table 2. The output files can be provided separately if required.

Table 1: Input data for the EUSES assessments

		

		D4

		D5

		D6



		Molecular weight 

		297 g/mol

		370 g/mol

		445 g/mol



		Vapour pressure 

		132 Pa at 25 °C

		33.2 Pa at 25 °C

		4.7 Pa at 25 °C



		Water solubility 

		0.056 mg/L at 23 °C

		0.017 mg/L at 23 °C

		0.0051 mg/L at 23 °C



		Log10 KOW

		6.49 at 25.1 °C

		8.02 at 25.3 °C

		8 at 23.6 °C



		Log10 KOC 

		4.22

		5.17

		7.9 at 20 °C



		Henry's law constant 

		1.21 × 106 Pa.m3/mol at 21.7°C

		3.34 × 106 Pa.m3/mol at 24.6 °C

		2.52 × 106 Pa.m3/mol at 23.6 °C



		Log10 KAW 

		2.69 at 21.7 °C

		3.13 at 24.6 °C

		3.01 at 23.6 °C



		Specific degradation rate with OH radicals [footnoteRef:1] [1:  Krosgeth et al. (2013b)] 


		1.01 x 10-12 cm3 molecule-1 sec-1

		1.55 x 10-12 cm3 molecule-1 sec-1

		1.8 x 10-12 cm3 molecule-1 sec-1



		Total supply volume per year

		900 tonnes

		16 266 tonnes

		2 780 tonnes



		Fraction of emissions to air

		0.96

		0.99

		0.98







Table 2: Predicted concentrations from atmospheric emissions only

		

		D4

		D5

		D6



		Regional PEC in surface water (total)

		2.46 ng/L

		1.53 x 10-3 ng/L

		19.1 ng/L



		Regional PEC in sediment (total)

		1.69 x 10-3 mg/kg wwt

		9.91 x 10-6 mg/kg wwt

		0.471 mg/kg wwt



		Regional PEC in air (total)

		10.8 ng/m3

		107 ng/m3

		11.6 ng/m3







The lack of comprehensive monitoring data hinders any assessment as to whether these predictions are realistic. However, the Global Atmosphere Passive Sampling (GAPS) programme includes five sites in the EU/EEA, of which one, in Paris, France, is designated by the programme as an urban site. At this site only one sample was taken in 2015, and therefore its representativeness is unknown. D4 was found at a concentration of 33 ng/m3 in 2015 and the predicted concentration is around 11 ng/m3. D5 was found at a concentration of 239 ng/m3 and the predicted concentration is around 110 ng/m3. D6 was found at a concentration of 35 ng/m3 and the predicted concentration is around 12 ng/m3. This shows that the modelled figure is of the same order of magnitude as the measured data for D4, D5 and D6. In additional as Paris is a densely populated area it is possible that the measurements represent a localised scenario rather than regional.  The data quoted in this paragraph can be found in in Rauert et al (2018). Further information on the GAPS program, modelling of cVMS and atmospheric removal can be found in Annex 1 of these comments.

As can be seen from Table 2 the modelling suggests that we would expect to find around 2.5 ng/L of D4, 1.5 pg/L of D5 and 19 ng/L of D6 in regional surface water as a result of aerial deposition (< 0.2 µg/L combined, almost 89 % due to D6). These levels are below the limit of quantification (LOQ) achieved by the CES-Silicones Europe waste water treatment plant influent monitoring programme of 22.7 ng/L for D4 and 65.5 ng/L for D5 (no LoQ is available for D6). The modelling suggests a combined concentration of below 0.5 mg/kg wwt in sediment, again dominated by D6.

Based on the data in the SVHC dossiers, worst case fish bioconcentration factors are 12 400, 12 600 and 12 600 L/kg for D4, D5 and D6, respectively. Applying these to the estimated surface water concentrations would result in fish whole body concentrations of around 30, 0.02 and 240 µg/kg wwt for D4, D5 and D6, respectively. It should be noted that many of the reported BCF values are lower, so these concentrations may be unrealistically high.

We think that these predicted concentrations raise two important questions that the Dossier Submitter and ECHA committees should reflect upon:

· Firstly, if concentrations in relevant compartments are so low that they cannot even be measured using analytical techniques, the level of risk is presumably also low. We think the focus on emissions in the report fails to acknowledge this aspect of the exposure assessment. 



· Secondly, the results suggest that D6 is of greater concern than D4 or D5 in terms of the concentrations in biota that may result from air emissions alone. The air emissions of D4 and D5 are therefore of much lower relevance. The consequence for specific uses therefore needs to be considered in more detail.






Other comments



Section 1.7 (page 29): Now that D4, D5 and D6 are all SVHCs, it is not clear why co-ordinated enforcement of the Registrants’ legal obligation to recommend appropriate risk management measures for PBT/vPvB substances has not been explored as a possible risk management option within the proposal.

Section 2.5 (page 40-) and Section 2.6 (page 57): Environmental impact is expressed solely in terms of emission reduction. We could not find much information on the relative risks of the alternatives in the report. Please clarify whether any of the alternatives involve linear siloxanes, and the implications of this (several are under investigation for their PBT/vPvB properties). Also, have issues such as the ease of application and spreadability of suncreams been considered? This could be an important benefit.

Section 2.6.1 (dry cleaning): There is a derogation for fully closed systems for dry cleaning. We note that the release rate of 92 % to air (with none to water) is based on industry information, but wonder whether it is refinable. We agree that the derogation is a good idea, as most of the dry cleaning alternatives appear to have different hazard profiles and wet cleaning is not appropriate for all textiles. There is also little information in the report about the actual substances used in “wet cleaning” and there is no information about comparative energy use or waste production. 

Section 2.7 (page 74): As well as the financial costs of devolatilisation, there are potential carbon emissions if significant energy input is required. This is not mentioned but needs to be factored into the decision making (i.e. lower concentration limits might incur greater carbon emissions due to the need for additional distillation efficiency and/or vacuum stripping).

Section 3 (page 78): Environmental exposure is one element in the appeal of the existing restriction of wash-off cosmetics, so it is important to address this carefully in the proposal. The UK dossier compared estimated PECs with available monitoring data to provide a reality check of the assumed emission scenario. Industry has subsequently performed targeted WWTP monitoring to provide more relevant data on levels of D4 and D5 in WWTP influent. We recommend that this work is taken into account for the exposure assessment to provide relevant context. Although it will include emissions from wash-off cosmetics still on the market, and so will over-estimate emissions from the sources addressed in this proposal, it is important to establish whether the emission scenario is credible based on measurements rather than solely relying on release assumptions. 



Environment Agency

July 2019






Annex 1



Atmospheric Removal 



Removal of cVMS from the atmosphere may occur via wet and dry deposition (including aerosol formation; Navea et al., 2011), and chemical transformation. Deposition mechanisms are currently thought to be negligible due to the intrinsic physicochemical properties of high hydrophobicity and high volatility that are associated with these substances. Therefore the dominant removal mechanism of cVMS from the atmosphere is chemical transformation (Gaj, et al., 2015, Whelan, et al., 2004 and references within).

cVMS do not directly degrade in the presence of sunlight as they do not directly absorb visible light in the wavelength range 290 – 800 nm. Chemical transformation in the atmosphere therefore occurs through indirect photolytic interactions with hydroxyl (OH•) or nitrate (NO3•) radicals, or ozone (O3; Gaj et al., 2015). Concentrations of NO3• and O3 do not directly influence the rate of removal of cVMS from the atmosphere. They are, however, intermediates in the formation of OH•, and OH• reactions have been shown to be the main atmospheric degradation pathway for both cVMS and silanols (Hobson et al., 1997; Tuazon et al., 2000; Gaj et al., 2015).

Increasing atmospheric half-lives are observed as cVMS decrease in molecular size (D6 < D5 < D4 < D3). Gaj et al. (2015) documented that the lifetime of cVMS are inversely proportional to OH• concentrations in the troposphere and seasonal concentrations as a result of UV radiation variability, which affects the formation of OH•. Correlation was observed between the daily variability of cVMS concentration and the height of the atmospheric mixing layer, which demonstrated the effect of a nocturnal temperature inversion in conjunction with variations in OH• concentrations.  

The products of siloxane oxidation with OH• are mainly silanols. Silanols have higher water solubilities and lower vapour pressures than the parent substances and can be further removed from the atmosphere via wet deposition. In addition they will condense on suspended dust particles and undergo dry deposition (Atkinson, 1991; Wang et al., 2013; Xiao et al., 2015). 



Atmospheric Sampling and Monitoring of cVMS



The Global Atmosphere Passive Sampling (GAPS) programme uses sorbent Impregnated Polyurethane foam PAssive Samplers (SIP-PAS) deployed in the GAPS Network and is sampled every two years, since 2009, to monitor cVMS, among a number of other substances. The SIP-PAS are deployed at 21 sites, with 20 sites in the United Nations region of “Western Europe and Others Group” (WEOG) and one site in the Central and Eastern Europe (CEE) region. Monitoring sites are listed in Table 3. The results from the 2009 deployment were published in Genualdi et al. (2010 and 2011). Further data from consecutive years of sampling were published in Rauert et al. (2015). Other passive sampling methods have been explored and are detailed in the references contained within this text.

Atmospheric concentrations of cVMS previously reported from 2009 were compared to concentrations measured at sites in 2013 and 2015, to assess trends over 7 years of monitoring.  There was a weakly significant increase in D4, D5 and D6 concentrations from 2009 to 2013 (p<0.05), with no significant difference in concentration observed between 2013 and 2015 (p>0.05). cVMS were observed at similar concentrations at all sites, regardless of location.  Concentration data are presented in Table 4.

 cVMS were detected at the polar sites at concentrations (1.6–120 pg/m3) that were higher (by a factor of ∼6), in samples taken in 2009, 2013 and 2015,  than previously reported from active air samples at Zeppelin (Ny-Ålesund, Norway) in 2011 (0.2–6.5 pg/m3) (Krogseth et al., 2013a). 

At the background sites, concentrations of cVMS (<0.001–169 pg/m3) were in line with levels from a rural site in Iowa in 2011 (Yucuis et al., 2013), at Uetliberg (Switzerland) in 2011 (Buser et al., 2013) and Sweden in 2011 (Kierkegaard and McLachlan, 2013) of 8.3–177 pg/m3. 

At the urban sites cVMS were generally in line with previously reported studies. The cVMS at Toronto in the GAPS study were in line with the levels in 2010–2011 and 2012. The cVMS have also been reported at urban sites in the USA in 2011 (Yucuis et al., 2013) where concentrations were elevated compared to the GAPS sites at 123–1 340 pg/m3. However, concentrations at the suburban and rural areas reported by Yucuis et al. (2013) were in line with the levels seen at the urban GAPS sites. 

It is likely that the urban sites in the USA study are capturing higher inputs of localized sources than the GAPS sites. The study by Yucuis et al. (2013) also observed a general trend of increasing atmospheric concentrations with increasing population density. This was also observed for D5 and D6 in the GAPS study, with higher concentrations detected at the urban sites.

The variations between studies and the limited atmospheric data available in the polar and background regions show that more environmental monitoring is needed for cVMS.

Modelling of Atmospheric cVMS

Krosgeth et al. (2013b) compared software predicted physico-chemical properties and atmospheric half-lives of D3, D4, D5 and D6 in the Northern Hemisphere. Data are presented in the following table. 

[image: ]

Reference 4 – Atkins 1991

Krosgeth, et al. (2013b) compared values generated from the Danish Eulerian Hemispheric Model (DEHM), BETR global and GloboPOP models against concentrations of D5 that were measured in the atmospheric environment. The estimated values from the models corresponded well with actual measured concentrations from the early GAPS data. In addition the DEHM model estimated a concentration range for D5 in the atmosphere of the remote Arctic from 0.1 ng/m3 in summer to 1.0 ng/m3 in winter. The predicted elevated concentrations in the winter months were supported by the BETR global and Globo-POP simulations. Comparisons for D3, D4 and D6 were not presented.
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Tables and Figures:

Table 3: Site details for the 21 GAPS sites sampled in 2013 and 2015. BA = background, PO = polar, AG = agricultural, UR = urban.

		Site ID

		Location

		Country

		Site Type

		Latitude

		Longitude

		Effective sampling rate (m3/day) (Genualdi et al. 2010)



		EE03

		Kosetice

		Czech Republic

		BA

		49.58 °N

		15.08 °E

		5.32



		WE01

		Alert, NU

		Canada

		PO

		82.45 °N

		63.50 °W

		6.34



		WE02

		Barrow, AK

		USA

		PO

		71.32 °N

		156.6 °W

		16.5



		WE05

		Bratt’s Lake, SK

		Canada

		AG

		50.20 °N

		104.7 °W

		9.18



		WE06

		Whistler, BC

		Canada

		BA

		50.06 °N

		122.9 °W

		5.13



		WE09

		Toronto, ON

		Canada

		UR

		43.78 °N

		79.47 °W

		3.99



		WE12

		Tudor Hill

		Bermuda

		BA

		32.37 °N

		64.65 °W

		3.95



		WE13

		Ny-lesund

		Norway

		PO

		78.90 °N

		11.89 °E

		4.78



		WE14

		Stórhöfði

		Iceland

		BA

		63.40 °N

		20.28 °W

		12.5



		WE16

		Malin Head

		Ireland

		BA

		53.37 °N

		7.339 °W

		5.35



		WE17

		Paris

		France

		UR

		48.86 °N

		2.355 °E

		2.25



		WE23

		Cape Grim

		Australia

		BA

		40.68 °S

		144.7 °E

		4.50



		WE25

		Little Fox Lake, YT

		Canada

		BA

		61.35 °N

		135.6 °W

		2.80



		WE32

		Fraserdale, ON

		Canada

		BA

		49.88 °N

		81.57 °W

		4.26



		WE33

		Ucluelet, BC

		Canada

		BA

		48.93 °N

		125.5 °W

		2.26



		WE34

		Sable  Island, NS

		Canada

		BA

		43.56 °N

		60.01 °W

		13.0



		WE35

		Point Reyes, CA

		USA

		BA

		38.04 °N

		122.8 °W

		5.33



		WE36

		Sydney, FL

		USA

		UR

		27.97 °N

		82.22 °W

		6.34



		WE37

		Hilo, HI

		USA

		BA

		19.54 °N

		155.6 °W

		5.68



		WE40

		Groton, CT

		USA

		BA

		41.32 °N

		72.07 °W

		4.51



		WE43

		Mount Revelstoke, BC

		Canada

		BA

		51.07 °N

		118.10 °W

		4.00





Rauert, C. et al. (2018) supporting information; original source, Genualdi, S., Lee, S.C., Shoeib, M., Gawor, A., Ahrens, L., Harner, T. (2010) Global Pilot Study of Legacy and Emerging Persistent Organic Pollutant using Sorbent-Impregnated Polyurethane Foam Disk Passive Air Samplers. Environmental Science & Technology, 44, 5534-5539




Table 4: Range of concentrations (pg/m3) of ΣcVMS and ΣlVMS at the three locations types (polar, background and urban) in the GAPS samples in 2009, 2013 and 2015 and other ambient air studies in these WEOG regions. For the 2013 dataset, only results from Q2 are included to remove any possible seasonal influences. “n.a.” indicates the analytes were not analysed.

		Region

		Sampling Year

		Sampling method

		Concentration (pg/m3)

		Comments

		Reference



		

		

		

		ΣcVMS

		ΣlVMS

		

		



		Polar

		

		

		

		

		

		



		GAPS (n=3)

		2009

		SIP-PAS

		1.6 - 38

		<0.0008

		

		Rauert et al. 2018



		           (n=2)

		2013

		SIP-PAS

		49 - 120

		<0.0008

		Q2 samples only

		Rauert et al. 2018



		           (n=3)

		2015

		SIP-PAS

		4.1 - 34

		<0.0008

		

		Rauert et al. 2018



		Zeppelin (Svalbard, Norway)

		2011

		Active Air

		0.2 - 6.5

		n.a.

		

		Krogseth et al. 2013a



		Background

		

		

		

		

		

		



		GAPS (n=14)

		2009

		SIP-PAS

		<0.001 -169

		<0.0008 - 0.87

		

		Rauert et al. 2018



		           (n=15)

		2013

		SIP-PAS

		15 - 156

		<0.0008 - 0.83

		

		Rauert et al. 2018



		           (n=14)

		2015

		SIP-PAS

		0.33 - 80

		<0.0008 - 1.1

		

		Rauert et al. 2018



		Iowa (USA)

		2011

		Active Air

		17 - 105

		n.a.

		rural

		Yucuis et al. 2013



		Uetliberg (Switzerland)

		2011

		Active Air

		50 - 177

		n.a.

		D5 and D6 only

		Buser et al. 2013



		Sweden 

		2011

		Active Air

		8.3 - 41

		0.068 - 0.70

		rural

		Kierkegaard and McLachlan 2013



		Portugal (n=4)

		2014

		SIP-PAS

		0.6 - 1.3

		-

		ΣcVMS + lVMS reported

		Ratola et al. 2016



		Urban

		

		

		

		

		

		



		GAPS (n=3)

		2009

		SIP-PAS

		91 - 413

		0.097 - 1.2

		

		Rauert et al. 2018



		           (n=2)

		2013

		SIP-PAS

		155 - 158

		<0.0008 - 5.0

		

		Rauert et al. 2018



		           (n=2)

		2015

		SIP-PAS

		242 - 307

		4.7 - 8.1

		

		Rauert et al. 2018



		Toronto (Canada)

		2010-2011

		SIP-PAS

		109 - 220

		5.5 - 15

		urban

		Ahrens et al. 2014



		Toronto (Canada)

		2010-2011

		Active Air

		22 - 351

		1.3 - 15

		urban

		Ahrens et al. 2014



		Toronto (Canada)

		2012

		XAD-PAS

		29 - 457

		0.78 - 11

		urban

		Krogseth et al. 2013b



		Chicago (USA)

		2011

		Active Air

		123 - 1340

		n.a.

		urban

		Yucuis et al. 2013



		Zurich (Switzerland)

		2011

		Active Air

		109 - 720

		n.a.

		D5 and D6 only

		Buser et al. 2013



		Portugal (n=2)

		2014

		SIP-PAS

		4.8 - 7.0

		-

		ΣcVMS + lVMS reported

		Ratola et al. 2016





Rauert, C. et al. (2018) supporting information. Please note there is a typographic error in the supporting information with reference to the concentration units in the title and heading of the table reproduced here. After double checking the text, ng/m3, are referenced. 
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About this report 



CES – Silicones Europe is a sector group of the European Chemical Industry Council (Cefic). 



CES is a non-profit trade organisation representing all major producers of silicones in Europe. 



We provide information on silicones from a health, safety and environmental perspective. Our 



primary mission is to raise awareness of silicones and their many uses as well as to promote 



their safe use from a health, safety and environmental perspective.  



The members of CES are committed to responsible product stewardship: we research and test 



all our products and share results with national and international regulators. 



In this second submission, CES will raise additional concerns and questions on various 



sections of ECHA’s proposal for an Annex XVII Restriction for 



Octamethylcyclotetrasiloxane (D4), Decamethylcyclopentasiloxane (D5) and 



Dodecamethylcyclohexasiloxane (D6) (referred to as “ECHA Dossier”). The focus of our 



comments in the outlined sections will be on the following key points: 



• PBT criteria out of the ANNEX XIII Reach are not directly applicable for non-



organic based substances  



• Lack of evidence that the EU PBT criteria adequately describe the behaviour of 



these non-organic substances correctly in the environment   



• D4, D5 and D6 display clear differences in chemical structure and 



physical/chemical properties leading to differences in how each of these three 



substances behave in the environment 



• Additional information on manufacture and uses of these substances, as well as 



on the impact of this proposed restriction on specific uses 



• Specific comments on ECHA’s calculation of emissions to water compared to 



measured volumes in industry’s restriction monitoring program, including 



preliminary data on D6. 



• Specific comments and questions on the modelling work by ECHA and the 



parameters selected 



• Lack of evidence of risk to support a REACH restriction.  



• Lack of evidence of the need for European Union wide Action  



• Lack of evidence of benefits versus the cost of the implementation of the 



restriction  



• Specific concerns regarding the implementation and enforcement of the 



restriction  



 



Although we have summarised the key points below, we have also attempted to structure both 



our overall concerns and specific comments in context with the current sections of the ECHA 



Dossier.   
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Summary  



The cyclosiloxanes octamethylcyclotetrasiloxane (D4), decamethylcyclopentasiloxane (D5) 



and dodecamethylcyclohexasiloxane (D6) are cyclic volatile methyl siloxane (cVMS) 



substances with four, five and six siloxane groups, respectively. D4, D5, and D6 have unique 



physico-chemical properties due to their ‘hybrid’ nature. The inorganic backbone drives the 



unique properties of silicone polymers and makes this type of chemistry distinctly different 



from carbon-based chemistry. CES insists that these types of substances need to be evaluated 



using a different approach than PBT criteria from the REACH Annex XIII and should not be 



measured against numerical cut-off criteria as is done for organic substances. 



CES provides further material on the chemical structure and physico-chemical properties 



between the three substances considered, leading to differences in how each of these 



substances behave in the environment.  Given these differences, it is important to assess each 



substance based on its own properties and these differences should be acknowledged and 



taken into consideration when assessing the potential impact on the environment.   



This second submission addresses the specific request in ECHA’s proposal regarding the 



complexity of the value chain for sealants and adhesives, but also more generally attempts to 



clarify the many professional and potentially consumer applications with relatively low 



volumes that cannot be identified and listed due to value chain complexity. CES recommends 



a universal low volume derogation to safeguard these valuable uses and would welcome and 



support such a derogation proposal from ECHA.  



Under the chapter 1.5. Risk assessment, the newest results from the silicone industry EU-wide 



monitoring program to measure the volume of D4, D5 and now also D6 entering WWTPs are 



presented with an emphasis on our findings concerning D6, as this is a new addition to the 



program. The results show low releases to the aquatic environment, which question the 



proportionality of ECHA’s proposal. With such low values found, CES cannot find legitimate 



grounds or justification for the proposed restriction.   



Regarding releases to air, CES reiterates that there is a lack of potential risk to humans, and 



no indication that inhalation of D4, D5 and D6 by humans or wildlife would be 



bioaccumulative. Furthermore, a review of the key scientific contributions that need to be 



considered is presented.  



CES highlights concerns with the environmental fate modelling and cannot reproduce the 



results presented in ECHA’s dossier. CES offers to discuss these concerns with ECHA.  



The robust data set available for D4, D5 and D6, including the available actual environmental 



monitoring data demonstrate with confidence that there is no risk to humans or aquatic 



species from the unrealistically high releases estimated by the dossier submitter. 



CES strongly contests the alleged proportionality of the proposed restriction and demonstrates 



under chapter 2.5 Proportionality  that the proposed restriction will bring negligible 



environmental benefit, whilst imposing damaging and unnecessary socio-economic 



consequences. The annexed report (Annex A) concludes, through a survey undertaken in 



summer 2019, that a significant proportion of silicone polymer products (estimated at around 



6% of total sales) may ultimately end up in consumer and/or professional products at a 



concentration greater than 0.1% w/w. This report also clearly indicates that there would be 



considerable loss of the performance and benefits derived through the use of silicone-



polymer-based products if the restriction is implemented as currently proposed.    
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Proposed Restriction 



CES understands that the legal wording will be ultimately decided by the European 



Commission after receiving the Committee’s opinions.  



In order to avoid that critical uses will be restricted by accident due to the high complexity of 



end-uses and of niche applications, CES suggests a universal low volume exemption to 



protect particularly those products sold via distributor networks, and small workshops and 



small enterprises. A non-exhaustive list of niche applications is presented. 



Further information is provided on sealants and adhesives achievable contents in D4, D5 and 



D6 based on a survey conducted in 2019. 



CES also suggests harmonizing the proposed period before entry into force of the restriction 



based on uses volumes. 



CES proposes comments reflecting the input provided in its first and second submission to the 



Public Consultation in the attached confidential submission.  
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Report 



1. Problem analysis  



1.1. Background 



Annex XIII reads that “This Annex shall apply to all organic substances, including organo-



metals”. Siloxanes and silicones are not fully organic; their behaviour in the environment and 



organisms is determined by the inorganic Si-O-Si backbone of this substance class.  Since 



silicon is not a metal they also are not organometals as described under ANNEX XIII.  Si-O-



Si based substances therefore need to be evaluated using a different approach and should not 



be measured against numerical cut-off criteria as is done for organic substances. 



 



The proposed restriction of D4, D5, and D6 in leave-on cosmetics and other consumer and 



professional uses is in addition to the existing restriction for these siloxanes in wash-off 



cosmetics, which has not yet completed the legal transition period.  ECHA has chosen to 



propose this subsequent restriction prior to determining the effectiveness of the existing 



restriction. ECHA has noted that cosmetics products account for >90% of emission to air and 



the UK wash-off cosmetics dossier identified other uses as being “negligible” contributors to 



environmental releases.  Implementation of the new restriction is therefore unlikely to result 



in significant environmental benefit.  While emissions from “Other uses” are minor by 



comparison to cosmetics, the impact of compliance with the new ECHA dossier is more 



difficult as it is more challenging to reduce cyclics residues in such products.  By the nature of 



silicones and siloxanes, the cyclic content is in dynamic equilibrium and it is impossible to 



eliminate all residual D4, D5, and D6 from these products.   



 



In terms of enforcement of the proposed restriction, it should be noted that it is difficult to 



avoid contamination during sampling and analysis.  Analysis procedures must include 



rigorous quality control procedures to avoid contamination of the samples or the creation of 



cyclic siloxanes by virtue of the analytical conditions and procedures used. CES has 



developed analytical methods and rigorous quality assurance and quality control procedures 



for the analysis of the cVMS content in various materials that are available on the CES 



website: 



• Quantification of residual amounts of cyclic volatile methylsiloxanes in fully-



formulated personal care products1 



• Quantification of residual amounts of cyclic volatile methyl siloxanes in silicone 



elastomers2 



• Quantification of residual amounts of cyclic volatile methyl siloxanes in silicone 



fluids3 



 



                                                 



1 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-Residual-Amounts-of-Cyclic-Volatile-



Methyl-Siloxanes-in-Fully-Formulated-Personal-Care-Products_final.pdf 



2 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-Residual-Amounts-of-Cyclic-Volatile-



Methyl-Siloxanes-in-Silicone-Elastomers_final-002.pdf 



3 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-residual-amounts-of-Volatile-



Siloxanes-in-silicone-products_final.pdf 
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The proposed restriction of D4, D5, and D6 in leave-on cosmetics and other consumer and 



professional uses is based on the EU classification of these substances as PBT/vPvB as 



derived from numerical criteria based on a certain class of organic substances. To date, no 



other global jurisdiction has classified and restricted these three substances, as they have 



recognized that the environmental behavior of these substances is not consistent with the 



numerical criteria predictions.  Long term environmental monitoring in Europe, North 



America, and Japan, and monitoring of Waste Water Treatment Plant (WWTP) influent 



derived from domestic and professional use waste water in 6 European locations demonstrate 



the concentrations of these siloxanes do not pose a risk to the aquatic environment.  



 



While the definition of “organic” chemicals is widely accepted as being carbon-based or 



having a carbon backbone, Si-based substances are generally defined as inorganic based on 



their Si-O backbone or inorganic-organic hybrids, as they do not fit cleanly into the 



definitions of organic or inorganic.  It is even possible to define a degree of hybridization for 



Si-based substances taking into account the number of Si atoms and the number of C atoms in 



a chemical l structure. This concept allows comparison and categorization of the degree of 



hybridization of different types of polymers (i.e. polysilicates =0 degree of hybridization and 



are therefore only inorganic; organic polymer = ∞ in the degree of organic functionality and 



are therefore only organic; D4, D5 or D6 =1, which means they are a hybrid of an inorganic 



backbone with organic modification in the side chains.). 



 



Silicones and siloxanes like D4, D5, and D6 have unique physico-chemical properties due to 



this ‘hybrid’ nature, namely an inorganic backbone chain of successive silicon and oxygen 



atoms (Si-O-Si units) and organic entities such as the methyl groups on the Si atoms of these 



three siloxanes. The inorganic Si-O backbone drives the unique properties of silicone 



polymers and makes this type of chemistry distinctly different from carbon-based chemistry. 



Among other properties that drive the differences in chemical and environmental behaviours 



are the large molecular volumes of even one Si-O unit (10 atoms per Me2SiO unit) and only a 



moderate ability to accept hydrogen bonds; stronger Si-O bond energies compared with a C-O 



bond, a wider Si-O bond angle relative to that of the C-O bond, and shorter than expected 



bond lengths. The nature of the silicon-oxygen bond makes siloxane molecules flexible, 



which results in weak interactions between siloxane molecules.  The addition of the dimethyl 



moieties in the dimethyl-siloxane group found in cyclics further confer unique physico-



chemical properties to the Si-O backbone.  While D4, D5, and D6 vary in the specifics of 



their physico-chemical properties and their environmental behaviours, the siloxanes’ 



characteristics lead to differences in siloxanes’ capacity to interact with the environmental 



media such as water and organic carbon in soil/sediment and lipids in biota, compared to the 



carbon-based volatile hydrophobic organic compounds for which the PBT criteria were 



developed. This is illustrated by the lower surface tension, viscosity and vapor pressure of 



siloxanes compared to hydrocarbons of similar molecular weight, in addition to differences in 



Henry’s Law constants that create differences in the volatile nature of these substances.  



Consequently, siloxanes possess a different combination of solubility and partitioning 



properties that influence their distribution and fate in the environment. The unique 



combinations of properties contribute to the distinct differences of the behaviour of cyclics in 



the environment compared to other volatile hydrophobic chemicals, including the ability of 



benthic, pelagic and terrestrial species to metabolize these cyclic siloxanes, which therefore 
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do not build up food webs and do not undergo biomagnification. This is in stark contrast to 



the organochlorine chemicals for which the BCF criteria were derived. 



 



 
1.2. General approach to the investigation and analysis 



CES disagrees with the grouping of D4, D5 and D6 as proposed by ECHA.  Although the 



specific basis for the grouping is not identified in the dossier, there are references to D4, D5 



and D6 having: 



a) similar chemical structure 



b) similar physical/chemical substance properties 



c) similar hazard profile (vPvB / PBT substances) 



 



As discussed above D4, D5 and D6 all have unique physical chemical properties due to their 



‘hybrid’ nature, namely an inorganic backbone chain of successive silicon and oxygen atoms 



(Si-O-Si units) and organic entities on the Si atoms of the chain that drives the behaviour of 



D4, D5 and D6 in the environment.  Although D4, D5 and D6 all have this unique molecular 



structure there are clear differences in these three substances in chemical structure and 



physical/chemical properties that lead to differences in how these three substances behave in 



the environment not only from carbon-based substances, but from each other as well.   First 



concerning structure, all three substances are cyclic but the addition of even one Si-O unit 



impacts the reactivity, molecular weight, molecular volume and key physical chemical 



properties of the substances.  This is evident when looking at the summary of physical 



chemical properties as shown in Table 2 Summary of physical chemical properties for D4, D5 



and D44 in the ECHA dossier.   



 



It is important to note that although all three substances have limited water solubility, are 



highly lipophilic, will bind to organic carbon and will partition to air from water, soil and 



lipid, and are biotransformed, they do so to different degrees which impacts their 



environmental profile and presence in environmental media and biota.  D4 is more volatile 



and reactive in water and sediment compared to D5 and D6.  This allows D4 to clear more 



rapidly from these compartments limiting presence and exposure in those compartments.  In 



addition, when D4 is taken up into biota, D4 is more rapidly biotransformed and volatilized in 



exhaled air in air breathing organisms, limiting exposure to biota under realistic 



environmental relevant conditions.   D5 and D6 are less volatile and reactive compared to D4 



and may have an increased presence in compartments such sediment but due to their even 



lower water solubility, significant binding to organic carbon and still appreciable partitioning 



to air, they will not be found in surface water and their increasing molecular weight and size 



limits their bioavailability (D6 even more so than D5) to biota in sediment.  In addition, the 



low level that is taken up will be biotransformed and eliminated from aquatic biota and 



biotransformed and eliminated as water soluble degradation products or eliminated as parent 



in exhaled air in air breathing organisms.  Given these differences it is important to assess 



                                                 



4 Note as previously commented:  most of the partition coefficients provided in Table 2 of the ECHA dossier are consistent 



with industry best values, however the KOW (log10 value) for D6, i.e. = 8 at 23.6 °C is incorrect.   Industry does not recognise 



the value provided and ECHA does not identify a specific source for this value. The value industry recognises for D6 is Kow 



(log10 value) = 8.9. In addition, CES proposed edits in Table 1 to rectify the errors and inconsistencies identified. 
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each substance based on its own properties and these differences should be acknowledged and 



taken into consideration when assessing the potential to be persistent, bioaccumulative or 



toxic to the environment.   



 



When assessing D4, D5 and D6 for persistence, bioaccumulation and toxicity potential clear 



differences emerge when even screened against the REACH Annex XIII criteria. For 



example, although all three substances would meet the vP criteria based on standard 



laboratory studies in sediment they have very different properties in water.  D4 is more 



soluble yet it has a much faster hydrolysis rate in water compared to D5 and D6 and is 



therefore considered not persistent in water based on a standard laboratory study.  Due to D5 



and D6’s slower hydrolysis rate, they would be considered persistent in water based on a 



standard laboratory study, however due to their very low water solubility they will volatilize 



from the water or bind (reversibly) to organic carbon vs staying in the water and these 



properties limit the presence or persistence in water in the environment.  Environmental 



presence is driven by the integration of all partitioning properties and degradation rates for all 



environmental compartments.   A holistic multimedia fate and transport assessment to 



characterize chemical exposure (Webster,2004)5 is the most important first step to ensure the 



most accurate assessment of the role of partitioning and degradation on the fate of a substance 



in the environment.  For example, even though these substances bind to organic carbon, which 



allows them to enter the sediment compartment, this is NOT irreversible. The environment 



exists in an equilibrium and the high air/water and low organic carbon/air-water ratio dictates 



that even though these substance partition to sediment they will prefer air even relative to 



organic carbon.    



 



In assessing bioaccumulation based on BCF criteria it important to consider recent work by 



Gobas et al., 2019.   Gobas et al., 2019 points out that growth correcting the elimination rate 



(as is described in the revised OECD 305) is not a valid approach since the resultant BCF 



ratio reflects uptake from a growing fish, and elimination from a non-growing fish.  If 



correcting for growth in the elimination phase, then equivalent reductions in fish ingestion 



and/or respiration need to be accounted for in the uptake phase since these uptake parameters 



are also correlated with growth (e.g. a growing fish will increase its respiration rate relative to 



a non-growing fish). The impact of the violation of mass balance, in this case, is an 



overestimation of the BCF value. Assessing the impact of this violation of mass balance on 



standard laboratory BCFs studies with D4, D5 and D6 demonstrates that although D4 and D5 



would still meet the vB criteria based on the standard laboratory study, D6 would not, and 



therefore should not have been considered vPvB even by the REACH Annex XIII criteria. 



These differences can be explained again by looking at the individual properties of the three 



substances.  If a D4 concentration is artificially maintained as in a laboratory BCF study, its 



molecular weight and size does allow for uptake across the gills.  To a lesser extent this is true 



for D5 but for D6, its molecular weight and size significantly limits D6’s ability for uptake 



across the gills.  If a compartment integrated weight-of-evidence approach is used for 



assessing the actual potential for these substances to behave as PBT/vPvB in the environment, 



                                                 



5 Special Issue Honoring Don Mackay; PUTTING SCIENCE INTO PERSISTENCE, BIOACCUMULATION, AND TOXICITY 



EVALUATIONSEVA WEBSTER, CHRISTINA E. COWAN-ELLSBERRY and LYNN MCCARTY 
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these distinctly different individual properties for the three substances all lead to a conclusion 



of low risk to the environment. It is important to note, however, that standard BCF laboratory 



screening studies do NOT reflect the actual behaviour of any of these three substances in the 



environment.  



 
  



1.3. Identity of the substance(s), physical and chemical properties 



As noted in our previous comments, most of the partition coefficients provided in Table 2 of 



the ECHA dossier are consistent with industry best values, however the KOW (log10 value) for 



D6, i.e. = 8 at 23.6 °C is incorrect.   Industry does not recognise the value provided and 



ECHA does not identify a specific source for this value. The value industry recognises for D6 



is Kow (log10 value) = 8.9.  We also note that the units used for the water solubility values 



are inconsistent and we suggest using consistent units. 



 



In Table 1: CES corrections to ECHA dossier's table 2 - Summary of physical chemical 



properties for D4, D5 and D6, CES proposed edits (in red) to rectify the errors and 



inconsistencies identified.   



 D4 D5 D6 



Molecular weight range  296.6158 g/mol  370 g/mol  444.92 g/mol  



Vapour Pressure  132 pa at 25°C  33.2 Pa at 25 °C  4.7 Pa at 25 °C  



Water solubility  0.056 mg/L at 23 °C  0.017 mg/L at 23 °C  0.0051 mg/l at 23 °C  



KOW (log10 value)  6.49 at 25.1 °C  8.023 at 25.3 °C  8.9 at 23.6 °C  



Koc  Log Koc 4.22  Log Koc 5.17  Koc = 7.9E+05 at 20 °C  



Henry's law constant  1.21 × 106 Pa.m3/ mol  
at 21.7°C  



3.34 × 106 Pa.m3/ mol  
at 24.6 °C  



2.52 × 106 Pa.m3/ mol  
at 23.6°C  



KAW ((log10 value)  
Air/water partition 
coefficient  



2.69 at 21.7 °C  3.13 at 24.6 °C  3.01 at 23.6°C  



Biodegradability 
screening test 



Under test conditions no biodegradation observed 



Comment Although log KOW is an important surrogate property for environmental fate 
assessment, measured data for key end points (e.g. bioaccumulation) are 
available and therefore preferred. 



Table 1: CES corrections to ECHA dossier's table 2 - Summary of physical chemical properties for D4, D5 and D6 



1.4. Manufacture and uses  



Further to the information submitted in CES input to the public consultation in May 2019 on 



the possible scenarios for the use of D4, D5 and D6 at CES members’ sites, CES would like 



to present an overview of the value chain for sealants, see Figure 1.  



It must be noted that monomers, polymers and sealants can be handled via distribution as well 



as by conventional manufacturers and downstream users. 
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Figure 1: sealants - value chain 



CES would also like to highlight the existence of many professional and potentially consumer 



applications with relatively low volumes that cannot be identified and listed each because of 



the extreme breadth of uses of silicones across a multitude of markets and applications. These 



uses are, amongst many others:  



- Dental impression materials 



- Dental reproduction materials 



- Personalized prosthetic devices, including, e.g., limbs, hands, feet, facial 



- Art and architectural reproduction/restoration/protection 



- Materials used for prototyping, including 3D printing 



- Non-industrial waterproofing 



- Small volume polymer sprays 



- Marine (underwater-curing) sealants 



More details on these uses and the potential risk associated can be found under 2.7 “impact on 



other uses”. 



 



 
1.5. Risk assessment  



CES members continue to disagree with the statement in the Annex XV dossier “Therefore, 



the risk from PBT/vPvB substances cannot be adequately addressed in a quantitative way, 



e.g. by derivation of risk characterisation ratios. Emissions and subsequent exposure, in the 



case of a PBT/vPvB substance, are therefore considered as a proxy for risk.” 



The robust data set available for D4, D5 and D6, including the available actual environmental 



monitoring data demonstrate with confidence that there is no risk to humans or aquatic 



species from the unrealistically high releases estimated by the dossier submitter.    



 



1.5.3. Releases to the environment  
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Specific Comments on Releases to aquatic compartment only 



In Table 8 of the ECHA dossier, use tonnages are given for D4, D5 and D6 for the various 



uses. From these tonnages the release to surface water from Wastewater Treatment Plant 



(WWTP) effluent is calculated per use (low and high range). 



 



With the given use tonnage data, the volume of D4, D5 and D6 in wastewater entering 



WWTPs is calculated using the criteria laid down in B 9.2.5. With the release factors 



proposed (low and high) the tonnage entering WWTPs given in the ECHA dossier are as 



shown in Table 2. 
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Release to wastewater - influent (tons/year) according to ECHA dossier 



 Low High 



D4 



Cleaning of art and antiques 0 0 



Presence of impurities in silicone polymers 79 148 



Presence of impurities in silicone polymers used in 
cosmetic products 



19 36 



Total 98 184 



D5 
Leave-on cosmetic products 66 357 
Pharmaceutical products and medical devices 36 65 
Detergents, household care and vehicle maintenance products 20 34 
Dry cleaning 0 0 
PU Foam 0 0 
Cleaning of art and antiques 0 0 
Formulation of mixtures 2 12 
Impurity in silicone polymers 79 148 
Impurity in silicone polymers used in cosmetic products 19 36 
Total 221 651 



D6 
Leave-on cosmetic products 9 48 
Wash-off cosmetic products 93 160 
Pharmaceutical products and medical devices 14 26 
Detergents, household care and vehicle maintenance products 10 17 
Formulation of mixtures 0 1 
Impurity in silicone polymers 39 74 
Impurity in silicone polymers used in cosmetic products 9 18 
Total 175 343 



Table 2: D4/D5/D6 Release Estimates to waste water according to ECHA dossier 



 



The silicone industry has initiated an EU-wide monitoring program to measure the volume of 



D4 and D5 entering WWTPs treating mainly domestic wastewater (containing releases from 



the use of personal care products and other domestic and professional products). The program 



was initiated in response to the wash-off restriction, adopted January 2018. The monitoring 



results of the year 2017/2018 of D4 and D5 were summarised in the CES comments 20 May 



2019.   



 



The new restriction for D4, D5, and D6 in uses of leave-on personal care products and other 



consumer and professional products and of D6 in wash-off personal care products prompted 



CES to add D6 to the monitoring study to evaluate the proposed pre-restriction baseline level 



for D6 and the mass loading assumptions presented in the 2019 ECHA dossier. For the 



sampling period 2019 D6 is included in the monitoring program for the 6 WWTPs in 5 



countries across the EU. Two sampling events have been completed and the results are 



presented hereunder. A pilot study to confirm the feasibility of sampling and analysis of D6 in 



waste water was performed in the UK (Bury WWTP) in September 2018. The results of the 



samplings in spring and summer 2019 of the 6 WWTPs for D6 are summarised in the attached 



Memo from ERM “Preliminary Mass Loading Estimate of D6” (Annex B). The results of the 



autumn and winter samplings will be reported when available. The results so far give a good 
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indication of the release of D6 to WWTPs. Major variations are not expected for the autumn 



and winter samplings as was observed in the monitoring of D4 and D5 in 2017/2018. 



 



Figure 2Figure 2 presents the measured D6 concentrations. To place the D6 concentrations 



into context, horizontal reference lines show the 2019 Proposal predicted D6 pre-restriction 



baseline (red solid line = 6.92 μg/l), 2009 RAR mass loading estimate (black solid line = 5.31 



μg/L), and the 2019 Proposal predicted post-restriction level (red dashed line = 3.46 μg/L).For 



more details please refer to Annex B.  



 



 
Figure 2: Measured D6 concentrations at the six WWTPs. 



Table 3 presents a comparison of measured releases of D4, D5 and D6 to WWTPs with the 



estimates in the ECHA Dossier. To compare the releases, the volumes for “presence of 



impurities in silicone polymers” and “formulation of mixtures” have not been accounted for 



from the ECHA Dossier estimation as such releases may not enter domestic WWTPs. 



 



 ECHA dossier (tons/year) Measured (tons/year) 



 Low High  



D4 19 36 13 



D5 140 491 280 



D6 135 269 49 
Table 3: comparison of estimates releases of D4, D5 and D6 from the proposed ECHA dossier and measured releases to 



Waste Water Treatment Plants in Europe 



It is evident that the releases of D6 in the ECHA Dossier are overestimated, unreliable and not 



correct. 



 



The measured influent of D6 of EU-wide 49 tons/year will result in an EU-wide effluent to 



surface water of 0.98 tons/year (calculated with a WWTP efficiency as in the ECHA Dossier).  



 



Table 4 presents a summary of the EU-wide monitoring results for D4, D5 and D6 (calculated 



with WWTP efficiency as in the ECHA Dossier): 
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 Influent into WWTP (tons/year) Effluent to surface water (tons/year) 



D4 13 0.4 



D5 280 6 



D6 49 1 
Table 4: Summary of the EU wide monitoring results for D4, D5 and D6 



With such low releases to the aquatic environment it is not proportionate to propose an 



EU-wide restriction for D4, D5 and D6 in leave-on cosmetic products and other 



professional and consumer products. CES cannot find legitimate grounds or 



justification for the proposed restriction. 
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Specific Comments on Releases to air 



D4, D5 and D6 tend to be distributed mainly in air (> 95%) and air is considered their final 



environmental compartment (Bridges and Solomon., 2016). Therefore, it is important to 



consider if release of these substances to air have any impact on humans or the environment.   



With substances that are found in the air, it is important to consider near- and far-field effects. 



In CES first input to the public consultation in May 2019 and below, comments have been 



provided that support for near-field exposure there is a lack of potential for risk to humans.  



Furthermore, there is no indication that inhalation of D4, D5 and D6 by humans or wildlife 



would be bioaccumulative.  All the mammalian data (including human data) support that 



these substances undergo biotransformation and are eliminated, and/or are eliminated as 



unchanged parent chemical in exhaled air.    



For far-field, the main question that has been raised by the DS is the potential for these 



substances to undergo long range transport (LRT) and redeposition to surface media in remote 



regions.   



It is important to note that the DS does not provide an in-depth scientific assessment of this 



second concern that may result from releases to air. Only a brief commentary is provided as 



background which is inappropriate for any conclusion on the state of the science concerning 



LRT and re deposition of these substances.   



The DS indicates that “The UK’s approach was based on an understanding, that although the 



that releases of D4 and D5 to the atmosphere were unlikely to result in significant (re) 



deposition to surface media, despite their relatively long atmospheric half-lives.  The 



Background document reports that D4 and D6, based predominately on modeling studies, are 



thought to remain in the atmosphere compartment after release until they are degraded 



(behaving as, what are termed flyers).   The DS goes on to acknowledge that “this conclusion 



has been challenged by a study that described deposition of D4, D5 and D6 during the arctic 



winter and subsequent bioaccumulation in plants and animals (Sanchis et al., 2015a).”  The 



DS also acknowledges that “although it should be noted that the findings of this study are 



themselves, subject to challenge within the scientific community (Warner, et al., 2015 and 



Mackay et al., 2015; Sanchis et al., 2015a).”   The DS indicates “that the RAC opinion on the 



UK restriction proposal considered that the Sanchis et al.,(2015a) study was insufficient to 



prove that deposition was occurring, its opinion noted that on the basis of the large tonnages 



of these substance released to the atmospheric compartment only low rates of deposition 



would be necessary to result in a concern.”   



However, the RAC opinion on the UK restriction proposal also states:  



“While it is proven that D4 and D5 undergoes long-range transport to remote regions 



via the atmosphere due to their long atmospheric half-lives, it remains unclear if D4 



and D5 stay in the atmosphere until degraded (“flyers”) or if they deposit back to 



surface media to a certain extent (“hoppers”). Due to the extremely high total 



emissions into air of D4 and D5 from all EU uses and dissipation from WWTP, even if 



deposition rates in remote areas might be relatively low, this exposure route would be 



a potential source of risk to remote areas.  RAC recommends, given the level of 



remaining uncertainty surrounding the potential significance of emissions of D4 and 



D5 to air, that a review by the Commission should take place no later than five years 
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after the entry into force of any restriction. It is likely that the monitoring programme 



described by industry in their public consultation comments (# 1416) would provide 



valuable information to any review. The results of the review may indicate a need 



for further risk management.” 



These excerpts from the previous RAC opinion demonstrate that there were clear 



uncertainties on the potential for D4, and D5 to undergo redeposition to remote surface media 



questioning any certainty on a potential source of risk to remote areas.  These comments also 



demonstrate agreement that “ongoing monitoring would provide valuable information to any 



review”.  



As indicated above, the DS does not provide an in-depth scientific assessment of LRT and 



redeposition potential or any updated research or monitoring data to address any of the 



expressed uncertainties but only references again the Sanchis et al. (2015) paper and the 



uncertainty expressed by the RAC in one part of the RAC opinion.   For example, as noted in 



the CES first input to the public consultation in May 2019, a key piece of new information is 



the 2016 AMAP Assessment of Chemicals of Emerging Arctic Concern (AMAP, 2017) which 



concluded “However, even under Arctic conditions, atmospheric deposition of cVMS is 



unlikely to occur due to its inherent volatility. Exposure to cVMS in Arctic regions is 



primarily from local sources such as human settlements. Due to limited wastewater treatment 



in such settlements, wastewater inputs are major sources of cVMS to aquatic environments in 



the Arctic.”  



A brief review of the key scientific points that should be assessed in detail is provided below. 



 



Use of scientifically credible models for Assessing Arctic Contamination Potential 



There has been intense scientific activity within the past decade aimed at developing model-



based approaches to LRT potential and these approaches typically took the form of 



calculating a chemical’s characteristic distant or spatial range.  Wania et al., 2003 provided an 



alternative approach to assessing the LRT potential that explicitly takes into account the 



potential to deposit and accumulate in Arctic regions.  This was defined as the Arctic 



Contamination Potential (ACP) and it aimed to identify combination of chemical properties 



and emission scenarios that result in a chemical being enriched in Arctic ecosystems.  Global-



POP a dynamic model allowing for changes in emissions and environmental parameters over 



time is routinely used for this type of assessment.     



Xu and Wania (2013 and 2019), applied this approach to D4, D5 and D6 and demonstrated 



although D4, D5 and D6 can travel long distances in the atmosphere, they have little potential 



for deposition to surface media in remote systems.  This was further confirmed by Kim et al., 



2018 when the GloboPOP model again predicted low absolute ACP for all cVMS. 



 



Comparison of Modeling results to monitoring data 



A summary of all available monitoring data can be found in the registrant’s CSRs.  In addition, 



a comparison of EUSES modeling (considered conservative) to measured environmental 



concentration demonstrate model predictions often agree with measured data. For example, the 



percent of total emitted D4 present in the Arctic zone was previously estimated using the 



GloboPOP model (Kim et al., 2018) and determined at 6.5E-03% and 3.2E-03% of the total 



amount of D4 emitted during a 10 or 20-year period, respectively. This was two orders of 
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magnitude lower compared to the relative amount of D4 estimated in the Arctic scale by 



EUSES.  Although the methodologies are different, the results of both methods estimate a small 



percentage of annual emissions in the Arctic and align with most measured data.  Where there 



is a major disagreement between model predictions (GloboPOP and EUSES) and measured 



data such as with Sanchis study, it points to issues with the measurements. A more detailed 



comparison can be found in the registrant’s CSRs.   



Appropriate robust modeling tools and all credible monitoring data support these substances 



do not back deposit.  One paper, heavily criticized by the scientific community should not be 



the basis for supporting concerns for D4, D5 and D6 air emissions.  In addition to Warner, et 



al., 2015 and Mackay et al., 2015 the following summarizes the concerns with Sanchis et al. 



(2015). 



The major issues with the results reported by Sanchís et al. (2015) can be summarized as 



follows:  



i. Sample collection, processing and QC sample designation and analysis reported by 



Sanchis et al. (2015) are flawed (Warner et al., 2015; Mackay et al., 2015). 



Inappropriate processing and handling of samples to prevent loss or contamination of 



VMS occurred. No appropriate field QC (blanks or spikes) and inappropriate 



laboratory matrix blanks were used. The major flaws include:  (1) Freeze-drying of 



samples with volatile analytes; (2) Grinding or homogenization of samples frozen by 



liquid nitrogen in open air in ordinary laboratory which may have VMS concentrations 



hundreds to thousands times higher than the concentrations of VMS in polar 



atmosphere; (3) No appropriate field QC (blanks or spikes) and inappropriate 



laboratory matrix blanks were used.   



ii. Second, the reported concentrations are too high. In soil, the measured VMS 



concentrations (ng/g dw) in Antarctic were similar to or greater than those from 



agricultural soil in Canada or Spain in the source regions with known histories of 



biosolid amendment (Wang et al., 2013; Mackay et al., 2015). In biota, VMS 



concentrations are in similar ranges to those found in European water bodies directly 



impacted by wastewater effluent.  



iii. Third, inappropriate data analysis including many biased statistical analyses, and 



numerous errors and inconsistences in presented data vs the raw data in SI sections, 



indicating poor data QC and reviewing.    



One hypothesis provided by Sanchis et. al., 2015 for the presence of VMS in the Antarctic 



was deposition of VMS via snow scavenging.  Based on the physical chemical properties of 



these substance it is highly unlikely for D4, D5 and D6 to undergo either dry or wet 



deposition (Xu et al., 2013).  To further demonstrate this, the Silicone Industry initiated a 



laboratory study to determine the snow sorption coefficients for D4 (and other VMS) and 



their temperature dependence.   The objective of the was to determine experimentally the 



snow/air partition coefficients (KiA) values for D4 and other siloxanes using field snow 



samples, and the transfer efficiency of any snow-sorbed D4 (and other siloxanes) in snow 



melt water.  Results support that the measured KiA is similar or slightly smaller than the 



predicted the KiA value predicted by poly-parameter linear free energy model disclosed in the 



ES&T correspondence (Mackay et al., 2016), and much smaller than what is needed to have a 



significant snow scavenging effect.  A publication is currently in preparation.   
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In order to come to any meaningful conclusion on concerns resulting from LRT potential and 



redeposition it is imperative that an in-depth assessment of the current state of the science is 



completed and that has not been done in this dossier.  



 



1.5.4. Environmental fate modelling (Annex B of the ECHA dossier) 



 



As indicated in the first CES Submission, CES has serious concerns with the environmental 



fate modeling presented in Section 1.5.4 and Annex B of the ECHA dossier.   



i. The use of multi-media mass balance models, specifically SimpleBox 4 model, in 



application of the Stock approach is not done in accordance with well accepted 



principles of “Good Modelling Practice (GMP)” as outlined by Buser et al. (2012).  



ii. It is not possible to reproduce what was reported in the Annex XV dossier or Annex B.   



iii. The critical atmospheric rates are given as ‘reaction rates’ that are really rate constants 



with units of reciprocal seconds.   



iv. There is a lack of clear documentation of the selected parameters and no indication 



that degradation reactions in key environmental compartments were incorporated  



v. There is a lack of clear documentation that the care was taken to manually 



change/input a critical parameter for these substances such as Koc in each line as 



required by this version of Simplebox.   



vi. The emission scenario provided is not typical, since no emission to sludge was 



incorporated in the modelling work. This may cause an overestimation of the 



concentrations to sediment. 



In addition, the DS acknowledges that the environmental stock modeling performed using 



SimpleBox4 and reported in Section 1.5.4 was “not intended to be definitive estimates the 



environmental behavior of D4, D5 and D6 but rather indicative estimates of the proportion of 



substance releases that remains “unreacted” in the environment after relevant fate processes 



are taken into account.”    



CES has offered to discuss these concerns with ECHA to ensure any modeling done in 



support of this proposed restriction is accurate and scientifically robust for the endpoint of 



interest.   



 



1.5.5. Risk characterisation  



In the first CES Submission, CES and the REACH Reconsile silicones consortium provided a 



report (PFA Brussels - D4/D5/D6 Risk Assessment report for Reconsile, ANNEX B of CES 



first submission) from PFA-Brussels considering the existing data on the substances D4, D5 



and D6.  PFA specifically looked at a comparison of the concentrations in air with the safe 



level for humans (DNEL), and a comparison of the concentrations in surface water with the 



safe level for organisms in surface water (PNEC).   The data considered are the estimated high 



releases (losses) to air and to water that result from the manufacture and use of the substances, 



and the resulting concentrations of the substances in air and surface water. The data that are 



used are estimates of releases from ECHA in their restriction proposal, and data derived by 



the Reconsile registrants of the substances as presented in the Chemical Safety Reports (CSR) 



for these substances under REACH.  In this report the RCRs derived for humans, to be 



specific the general public, show that the exposure levels are very much lower than the safe 
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level, that is to say the ‘risk’ is very low.  For organisms in surface waters (rivers and lakes 



and the sea), the RCR for D4 (the only one of these substances demonstrating any aquatic 



toxicity in the laboratory) is less than 0.0011, a level that is 1000 times lower than the level 



that might potentially lead to adverse effects.   



In addition to completing a risk characterization as prescribed by REACH guidance, recent 



independent expert review of the mammalian toxicity data and the exposure data have 



clearly concluded D4 and D5 do not present a risk to human health.  



A list of publications related to D4 (Annex C) and D5 (Annex D) human health properties is 



attached to this submission.  



This is also supported by the human health risk assessments conducted on D4, D5, and D6 by 



the Cosmetic Ingredient Review (CIR) Expert Panel, the Australian government, Health Canada 



and the UK Environment Agency that all conclude that these materials do not pose a risk to 



humans.  



On the environmental side, independent review of the aquatic toxicity data and environmental 



monitoring data have also concluded lack of risk in aquatic systems.   



A probabilistic risk assessment (PRA) assessing the aquatic risk of D4 has been conducted 



(Fairbrother and Woodburn, 2016).  In this assessment, the 95th percentile D4 water 



concentration was 0.1 µg/L, or 2 times lower than either the of ecotoxicology trigger values 



and greater than 40 times lower than measured LC10 values.  The lack of overlap between 



measured environmental concentrations of D4 in the water column and the toxicity threshold 



values for the aquatic species indicates of lack of risk in aquatic systems 



Woodburn et al. (2018), compiled field concentrations of D4, D5 and D6 from previous field 



monitoring studies in water and sediments from urban waterways, downstream from 



municipal and industrial WWTPs, landfills, large freshwater lakes, and marine systems. The 



concentration data for D4, D5 and D6 in sediment was individually sorted and the 95th centile 



exposure levels determined in sediment on an organic carbon (OC) fugacity basis. These 



concentrations were then compared to interpolated 5th centile benthic sediment non observed 



effect concentration (NOEC) fugacity levels, calculated from a sorted distribution of chronic 



D4, D5 and D6 toxicological assays per OECD guidelines using a variety of standard benthic 



species. The benthic invertebrate fugacity biota NOEC value was then compared to field-



measured invertebrate biota fugacity levels to see if risk assessment evaluations were similar 



on a field sediment and field biota basis. No overlap was noted for D4 or D5 95th centile 



sediment and biota fugacity levels and their respective 5th centile benthic organism NOEC 



values, therefore no quantifiable level of risk exists for these materials to benthic species.     



For D6, there was a small level of overlap at the exposure 95th centile benthic sediment and 



fugacity levels and their respective 5th centile benthic organism NOEC fugacity value 



indicating a negligible risk for benthic species exposed to D6.   



 



In summary, the robust data set available for D4, D5 and D6, including the available actual 



environmental monitoring data demonstrate with confidence that there is no risk to humans or 



aquatic species from the unrealistically high releases estimated by the dossier submitter.    
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1.6. Justification for an EU-wide restriction measure  



The silicones industry believes that REACH restrictions for D4, D5 and D6 are 



disproportionate and unjustified.  A risk assessment approach should be used to assess the 



potential risks associated with these substances.   CES believes ECHA’s assumption that  



“they [D4, D5, and D6] may give rise to unpredictable effects in the long-term due to their 



potential to accumulate”, is unsupported by the weight of the scientific data, even in the 



aquatic environment where the PBT/vPvB criteria as defined by Annex XIII are applicable.   •  



CES does not find legitimate grounds or justification for the proposed EU-wide restriction 



measure: 



The ANNEX XV RESTRICTION REPORT for D4 and D5 predicts a reduction of surface 



water emissions of D4 and D5 by around 78 per cent and 97 per cent, respectively, compared 



to the baseline. It also notes that surface water concentrations are likely to decline rapidly as 



a result (to levels close to the current limits of analytical detection). The current ECHA’s 



proposal focuses on minimum emissions volumes and the relative environmental contribution 



is minimal. 



This is demonstrated by the data collected in CES’ WWTP influent monitoring which does 



not differentiate among wash-off and leave-on personal care uses, other consumer uses, and 



professional uses as sources to the influent water. The results demonstrate that environmental 



targets have already been reached (or nearly so). This demonstrates that WWTP very 



effectively remove these substances from the influent water. 



Furthermore, the behavior of these substances as shown by environmental monitoring and 



laboratory testing of various organisms, both aquatic and terrestrial, show that the BCF 



criteria inaccurately predict potential hazard and risk in the environment  



As described in this submission and the attached Technical note 2 from Wood (Annex A), 



ECHA’s proposal for further restriction will have negligible env benefit, but large socio-



economic impact 



 



2. Impact assessment 



ECHA has chosen to propose this subsequent restriction prior to determining the effectiveness 



of the existing restriction. As outlined in ECHA’s proposal, Section 1.5.3.2, over 90% of the 



releases of D4, D5 and D6 come from cosmetic products uses. This is also highlighted in a 



survey of the manufacturers and importers of D4, D5 and/or D6 conducted in 2019 (Annex 



A). Implementation of the new restriction is therefore unlikely to result in significant 



environmental benefit.  While emissions from “Other uses” are minor by comparison to 



cosmetics, the impact of compliance with the new ECHA dossier is more difficult as it is 



more challenging to reduce cyclics residues in such products.  By the nature of silicones and 



siloxanes, the cyclic content is in dynamic equilibrium and it is impossible to eliminate all 



residual D4, D5, and D6 from these products.  



 



The attached Technical note 2 from Wood (Annex A) determines 2 main possible responses 



from silicone manufacturers to ECHA’s proposal: 



1. ‘cease production case’ where a reduction in concentrations is not technically or 



economically feasible or where the functional implications would not be acceptable to 
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downstream users, resulting in a total end to production and sales of silicone products 



with a D4 concentration above 0.1% w/w. In this case, in Europe, 76% of silicone 



products already contain less than 0.1% w/w D4 (and D5 and D6). The report 



estimates that, in Europe, ca. €630 million of sales, would be at risk and globally, 



about $3.5 billion of sales (34% of total worldwide sales) would be at risk. 



2. ‘concentration reduction case’, where ‘manufacturers are able to reduce D4 



concentrations of these products below 0.1% w/w, allowing the products to remain on 



the market and to be compliant with the requirements of REACH. The report 



estimated one-off costs of €600 million for silicone manufacturers in Europe alone.  



The overall impact of a concentration limit to 0.1% w/w would be between the concentration 



reduction case and the cease production case. 



These results are calculated based on studies that do not include specific estimates for 



consumer and professional products that contain D4, D5 and D6 above 0.1% w/w. 



Based on the results of the 2019 survey, around 6% of silicone polymers are incorporated into 



professional or consumer products where the concentration of D4, D5 or D6 is above 0.1% 



w/w.  



The best estimate of the financial impact of the restriction is that it would lead to: 



- Loss of sales to silicone manufacturers of €165 million per year 



- Loss of sales of finished products containing silicone polymers of €500 million per 



year 



While this loss of sales would, at a societal level, be offset by the sales of alternative products, 



the previous studies (e.g. the Reconsile socio-economic analyses for D4 and D5) indicate that 



there would be considerable loss of performance and benefits derived through the use of 



silicone-polymer-based products. 



 



2.2. Proposed restriction 



The European Commission’s request to ECHA excludes the industrial uses of D4, D5 and D6 



from the Annex XV investigation (such as formulation of mixtures, production of silicone 



polymers, or production of articles). CES requests that the restriction clearly states that this 



restriction by remit from the European Commission is for consumer or professional uses and 



that polymers and industrial uses are out of scope. CES also requests removal of any 



discussion of derogations for polymers which contain unintentional residual impurities of D4, 



D5, and D6 or intermediate uses as they are clearly out of scope.   



 



CES proposes comments reflecting the input provided in its first and second submission to the 



Public Consultation in the attached confidential submission. 



2.3. Approach to impact assessment 



The survey conducted by Wood (Annex A) did not contain sufficient data to provide 



quantitative estimates of sales of silicone polymers and formulated products containing 



silicone polymers in the EU. However, an Impact Assessment for D4 POP listing from Amec 



Foster Wheeler in 2017 for the Global Silicone Council and a previous study: “Socio-



Economic Analysis for Cyclic Siloxanes - Report on octamethylcyclotetrasiloxane (D4)” from 
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Amec Foster Wheeler (then AMEC) in 2015 for the Reconsile Consortium, both investigated 



the potential for reduction of D4 concentration to below 0.1% in the European (and global) 



silicones industry, in terms of sales. Combined with the data provided in the 2019 survey, it 



was possible to provide an estimate of the potential scale of the impacts of the proposed 



restriction. 



2.4. Impact on the Environment 



As described under chapter 1.5.3. Releases to the environment, the newest data on D6 mass 



loading estimates derived from measurements in 2018 and 2019 and reported in the report 



Preliminary Mass Loading Estimate of D6 (Annex B) are lower than the mass loading 



estimate presented in the Environment Risk Assessment Report as well as the proposed pre-



restriction level presented in the ECHA’s Proposal, and even lower than the proposed 



currently post-restriction level.  



This report concludes that 



Although it is too early to draw any definitive conclusions from these data, the results 



reported in this memo demonstrate that: 



1. The methods and procedures detailed in the Study Plan will provide reliable data 



to assess the mass loading of D6 to wastewater in the EU; and 



2. D6 concentrations and preliminary estimates of total EU mass loading from the 



pilot study and first two events in the Transitional Period are below the baseline 



mass loading estimates presented in the 2009 RAR as well as the proposed pre- 



and post-restriction levels presented in the 2019 Proposal. 



With such low releases to the aquatic environment presented under this chapter, it is not 



proportionate to propose an EU-wide restriction for D4, D5 and D6 in leave-on cosmetic 



products and other professional and consumer products. 



2.5. Proportionality 



The Technical note “Proposed inclusion of D4, D5 and D6 under Annex XV of REACH: 



Further information on implications for silicone polymers” (Annex A) concludes: 



The proposal for a further REACH restriction does not anticipate significant socio-



economic implications related to silicone polymers. The proposed restriction is limited 



to consumer and professional products containing the cVMS. 



However, the survey undertaken in summer 2019 indicates that a significant 



proportion of silicon polymer products (estimated at around 6% of total sales) may 



ultimately end up in consumer and/or professional products at a concentration greater 



than 0.1% w/w. 



The best estimate of the financial impact of the restriction is that it would lead to: 



• Loss of sales to silicone manufacturers of €165 million per year 



• Loss of sales of finished products containing silicone polymers of €500 million 



per year 



While this loss of sales would, at a societal level, be offset by the sales of alternative 



products, the previous studies (e.g. the Reconsile socio-economic analyses for D4 and 



D5) indicate that there would be considerable loss of performance and benefits 



derived through the use of silicone-polymer-based products. 
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CES strongly contests the alleged proportionality of the proposed restriction.  The proposed 



restriction will bring about negligible environmental benefit, whilst imposing damaging and 



unnecessary socio-economic consequences. 



As stated in section 1.5.3, it is clear that the proposed restriction will bring about negligible 



incremental benefits to surface waters, because the existing Annex XVII “Wash off” 



restriction which targets what was identified as 78% for D4 and 97% for D5 of releases to 



surface water is already meeting its reduction targets for D4 and D5, as demonstrated by CES 



waste water treatment plant influent monitoring results which capture both wash-off and 



leave-on personal care product use, as well as consumer and professional uses.  Interim 



monitoring results for D6 also clearly show that these levels are at similar very low levels to 



D4.  The imposition of the proposed restriction will not help to improve these already 



insignificant releases any further. 



As stated in section 1.5.4, it is also clear that releases to the air compartment to not pose an 



environmental risk.  Accumulation in air-breathing organisms is limited by the high volatility 



of the substances, as these substances are readily exhaled. Additionally, there is no evidence 



of any hazard towards terrestrial plants. Whilst ECHA have used emissions modelling 



techniques to claim that emissions to air result in back deposition to the aquatic and sediment 



compartments, CES strongly advises that the input assumptions used by ECHA in the model 



are incorrect and lead to grossly overstated flux rates.  Correct input assumptions clearly 



demonstrate negligible rates of back deposition and environmental risk.  In agreement with 



the UK, redeposition modelling conducted by the UK suggests that aerial deposition are 



below the limit of quantification (LOQ) achieved by the CES waste water treatment plant 



influent monitoring programme.  If concentrations in relevant compartments are so low that 



they cannot even be measured using analytical techniques, it is clear that the proposed 



restriction would bring about negligible environmental benefits. 



Whilst the environmental benefits of the proposed restriction are negligible, the socio-



economic impacts will be highly damaging. 



The direct financial impacts of the proposed restriction are as follows (Annex A): 



- In Europe, the share of silicone products that already contain less than 0.1% w/w D4 is 



76%. Globally, about $3.5 billion of sales (34% of the total sales) are at risk. CES 



estimates that, in Europe, ca. €630 million of sales, would be at risk.   



- CES estimates one-off costs of €600 million for silicone manufacturers in Europe 



alone.   



 



In addition, CES believes that the stigmatisation of silicones will lead to unnecessary 



automatic deselection by downstream users, who will be forced to adopt alternative raw 



materials which do not provide the important, unique performance benefits of silicones.  CES 



also believes that the selection of non-silicone alternatives will lead to “regrettable 



substitution”, opting for alternatives which are not as data-rich as siloxanes. 



As such, CES strongly asserts that the proposed restriction is not proportionate.  The major 



negative socio-economic impacts cannot be justified by achieving negligible environmental 



benefits. 
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2.6. Impact on cosmetics products 



CES supports the comments submitted by the cosmetics industry. 



 



2.7. Impact on other uses 



Derogations for low volume polymer uses for professional or consumer applications that 



serve valuable societal purposes should be granted.  Even though the vast majority of silicone 



polymer use and use of formulations of polymers can be clearly traced, due to the value 



chain’s complexity and the extreme breadth of uses of silicones across a multitude of markets 



and applications, industry cannot exclude that a number of professional (and maybe even 



consumer) applications with low volumes cannot be identified and listed. In many cases those 



uses serve valuable societal purposes such as, e.g., medical uses such dental imprints and 



personalized prosthetics. In order to avoid that critical uses will be restricted by accident due 



to the high complexity of end-uses and of niche applications, we suggest a universal low 



volume exemption to protect particularly those products sold via distributor networks, and 



small workshops and small enterprises. These small entities may not be aware that the 



proposed restriction will impact their ability to use these products unless they seek – and are 



granted - specific derogations.  Some examples of low volume niche uses are presented below 



and should be included in a universal low volume exemption: 



- Dental impression materials 



- Dental reproduction materials 



- Personalized prosthetic devices, including e.g. limbs, hands, feet, facial 



- Art and architectural reproduction/restoration/protection 



- Materials used for prototyping, including 3D printing 



- Non-industrial waterproofing 



- Small volume polymer sprays 



- Marine (underwater-curing) sealants 



 



Dental impression materials for the creation of products for dental and oral reproduction and 



reconstruction applications are critical, as silicone dental impression materials are far superior 



to non-silicone impression materials, enabling significantly greater impression detail and 



stability of the resulting mould. The potential risk posed by residual D4, D5, or D6 in the 



dental materials is de minimis, however. The final cured product represents a hydrophobic 



solid, with limited potential migration of small quantities of volatile D4/D5/D6. The small 



volumes of product and the physicochemical properties of these three siloxane substances 



further limits the potential contribution of measurable quantities to the aquatic environment. 



The following information presents an example for estimating exposure and risk during the 



use of the dental impression materials which are uncured initially during their use, and then 



cure in minutes at room temperature. 



The maximum volume of a single dental impression mould is approximately 70 grams.  If it is 



extremely conservatively assumed that the maximum amount of D4/D5/D6 is 0.3% (3000 



mg/1000g) this would result in a maximum 21 mg volatile siloxane per dental impression. 



It was assumed for the purposes of this assessment that dental impressions would be taken 0 -



10 times in a lifetime.  The maximum lifetime exposure to D4/D5/D6 would therefore be 
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calculated to be 10 X 21 mg = 210 mg/person/lifetime. If a 50 kg person is assumed, then the 



maximum lifetime exposure would be 210 mg/50 kg = 4.2 mg/kg body weight/lifetime. 



The time the impression material is in the mouth is 3-5 minutes or a maximum duration of 50 



mins spread over a lifetime. 



D4/D5/D6 are not water soluble and therefore it would be anticipated that D4/D5/D6 would 



not readily migrate from the hydrophobic silicone impression material into the hydrophilic 



milieu of the saliva, particularly in the extremely short residence time in the mouth, thereby 



reducing the potential systemic exposure to de minimis levels.  



However, IF one were to assume the impossible case that 100% of all the D4/D5/D6 in 70 



grams were to migrate instantaneously from the impression material into the mouth and be 



swallowed by the patient 10 times in their lifetime, no risk would be incurred.  If dermal 



absorption in the mouth also is considered, it should be noted that dermal absorption of D4, 



D5 and D6 is limited and ranges from 0.5% (D4) to less than 0.005% (D6), further reduced by 



the very short oral residence time. The dentist or dental technician will wear personal 



protection such as gloves while working with the impression materials, thereby preventing 



exposure. 



Dental reproduction materials are a professional use, used in dental reproduction and 



restoration laboratories. These products are necessary for the moulding of dental appliances 



and dental and oral duplication applications for oral health and oral/maxillofacial 



reconstruction.  These products do not contact patients.  Laboratory personnel use personal 



protection controls such as gloves and eye protection and follow general health, environment 



and safety principles, as is required for manufacture of medical devices. Potential exposure of 



laboratory personnel therefore is well-controlled and negligible.    



Some of the dental reproduction materials may also be used by professionals in clinical 



laboratories for the creation of some podological devices, under similar circumstances as 



described for the dental reproduction applications. 



Prosthetic devices are critically important for the mental, emotional, and physical well-being 



of the patients who require them.  While many prosthetics are manufactured in an industrial 



facility (out of scope as “Industrial Uses”), many are created or finished in small laboratories 



or medical workshops to customize the fit, shape, or appearance of the prosthetic device (see, 



the Benefits of Silicones videos 6). In some cases, the base form of the prosthetic device is 



industrially produced, but then is later customized in the workshop to match the colour and 



texture of the patient’s skin. In these cases, the uncured silicone polymer is mixed with 



pigment or other additive and is hand-finished to replicate the necessary personalized 



                                                 



6 Silicones benefits introduction - https://www.youtube.com/watch?v=oPeKApdy5Q4 



Transport and mobility - https://www.youtube.com/watch?v=LAPmKPArcvQ 



Healthcare - https://www.youtube.com/watch?v=b9XH1h8fysM 



Renewable energy - https://www.youtube.com/watch?v=DZ4K4YmI048&t=26s 



LED technology - https://www.youtube.com/watch?v=NB0CynLfocA 



Sustainable construction - https://www.youtube.com/watch?v=CgET8Sj5_1g 
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appearance. Additionally, 3D-printed prosthetics (typically smaller parts) may be printed in a 



workshop and further refined by hand by professionals in the laboratory or workshop. 



Architectural and art reproduction and restoration may include the use of room temperature-



cured moulds to recreate missing or damaged pieces using concrete, plaster, stone, resin or 



other materials, waterproofing to protect both the repair and the existing structure, or as 



putties or thixotropic agents. Silicones provide high dimensional accuracy and are excellent 



for moulding tight radius or parts with deep undercuts.  These materials are critical for 



accurate detailed reproduction of architectural and sculptural details that cannot be achieved 



with other products.  Silicone sealant and waterproofing inhibit further degradation of 



buildings and sculpture of historic importance, protecting it from UV and oxidative damage, 



water ingress and the ravages of air pollution.  The great majority of these uses are 



professional, but we cannot completely exclude potential consumer uses. 



Silicone formulations are also inevitable materials in modern prototyping and 3D printing. 



These materials enable even small workshops and professionals to do design studies and 



feasibility studies upfront of any kind of bulk production process. Silicones in these uses also 



offer possibilities and options which may not be accessible by other materials7. These kinds of 



design studies are broadly spread across various major industries as well as for new 



innovative small-scale applications of today and of tomorrow. The uses are numerous and 



varied, but some important examples include design and development in the automotive 



industry, in medical care and prosthetics, in the future reproduction of organs and individual 



medical solutions targeted to the size and fit of an individual person, household and electronic 



gadgets and other consumer uses. Silicones may be even used to produce rare or no longer 



accessible spare parts of historical equipment, cars or other kind of antiques. 3D printing 



especially offers totally new and innovative opportunities for the design of parts which are not 



possible with existing moulding technology. Another application is moulds produced by 



silicones which can be used as a “negative” to reproduce other castable materials inside the 



silicone prototyping moulds. In the above mentioned uses for prototyping and for 3D printing, 



room temperature curing materials or formulations which will only cure at higher temperature 



may be used. 



 



Many waterproofing or lubricating sprays are used in industrial manufacturing and are thus 



outside the scope of the proposed restriction, however, silicone waterproofing sprays for 



textiles or shoes, mixtures of polymer and a propellant, have a potential use by professionals 



in cleaning shops and some possible consumer use. Industry standards recommend only 



application that provide sprays with non-respirable particle size.  Consumers are advised to 



spray outdoors or in areas with adequate ventilation. For textile waterproofing in professional 



cleaning shops personal protective equipment such as eye protection and respirators would be 



indicated. 



 



Lubricating sprays also are a mixture of a polymer and a propellant. Consumer uses include 



marine spray.  Only small spray cans are sold (0.5L or less) to consumer applications. It is 



expected that consumers are likely to buy only one lubrication can per year and potentially 



                                                 



7 www.aceo3d.com and https://silicones.elkem.com/EN/Our_offer/Market_And_Application/Pages/Additive-



Manufacturing-3D-Printing.aspx 





http://www.aceo3d.com/
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two waterproofing cans per year. Personal protective equipment such as eye protection and 



respirators would be indicated for professional use in marine or other transportation repair 



shops. 



 



Marine (underwater-curing sealants) are a very low volume, but critical, subset of sealant 



uses. Critical uses include, but aren’t limited to, sealing leaks in boats, pipes (including those 



shielding underwater electrical cable), and wells. Silicone underwater sealants resist salt and 



extremes in pressure and temperature. They also resist colonization by algae, barnacles, and 



other aquatic organisms that potentially could weaken the seal over time. 



 



2.8. Impact on uses of silicone polymers 



CES supports the comments submitted by Downstream Users of silicone polymers containing 



D4, D5 and D6. 



CES acknowledges that the Commission’s request excludes the industrial uses of D4, D5 and 



D6 from the Annex XV investigation (such as formulation of mixtures, production of silicone 



polymers, or production of articles), the industrial uses will therefore not be considered as 



candidates for restriction. A majority of uses of D4, D5 and D6 are in the production of 



several polymer substances. 



Given the above statements in the ECHA Dossier, CES requests that the restriction clearly 



states that this restriction by remit from the EU Commission is for consumer or professional 



uses and that polymers and industrial uses are out of scope. Being that they are clearly out of 



scope, CES therefore also requests removal of any discussion of derogations for polymers 



which contain unintentional residuals impurities of D4, D5, and D6 or intermediate uses.  



 



2.8.1. Use of silicone polymers in construction 



Based on the results of the 2019 survey, the range of of D4, D5, D6 concentration in silicone 



polymer in Adhesives & sealants, including technical sealants used by professionals is 0.1-



3% w/w.  



Based on this, CES proposes a restriction for use as sealants and adhesives in 



concentration equal to or less than 1% w/w based on potential future developments by 



industry. 



 



2.9. Practicability 



 



2.9.1. Implementability and manageability 



CES has major specific concerns regarding the implementation and enforceability of the 



proposed restriction. 



i) Supply chain complexity and awareness 



ii) Composition analysis 
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Supply chain complexity and low volume niche applications create  major concerns for CES. 



D4, D5 and D6 are used in relatively small amounts to add key performance benefits to a 



huge array of different products in many markets.  In order to avoid that critical uses will be 



restricted by accident due to the high complexity of end-uses and of niche applications, we 



suggest a universal low volume exemption to protect particularly those products sold via 



distributor networks, and small workshops and small enterprises. These small entities may not 



be aware that their products actually contain silicones or that the proposed restriction will 



impact their ability to use these products unless they seek – and are granted - specific 



derogations.  Whilst many of the major industry associations are fully engaged in the ECHA 



regulatory processes, other associations and individual enterprises and workshops will not 



even be aware that they are potentially subject to future regulatory non-compliance.   



Once again, CES has concerns that this could result in an uneven playing field in the 



European market, but also has major concerns that many small volume, niche users of 



specialist products which contain silicones might inadvertently experience major restrictions 



or bans of products which are critical to their needs.  Due to the huge size and complexity of 



the silicone value chain, communicating such issues and coordinating responses amongst 



affected players is a huge task and likely to be ineffective, particularly since many of those 



potentially impacted may be sourced by distributors and not directly by manufacturers.  As 



such, CES believes that it would be far more effective to protect such low volume, niche 



applications with an evergreen derogation.  This would significantly improve the 



implementation and enforceability of the proposed restriction.  Details of the CES proposal 



for low volume, niche derogations can be found in Section 2.3. 



 



2.9.2. Enforceability 



The Annex XV proposal will restrict residues of D4, D5 and D6 in products which are placed 



on the consumer and professional markets.  Value chain players will need to work proactively 



with their product innovations to achieve this and regulators will need to monitor the 



compositions of products placed on the markets to ensure compliance. 



The analytical techniques which are needed to accurately and reliably test for the levels of 



residual D4, D5 and D6 in products are highly specialised and extremely sensitive.  The 



validated techniques can be found in the following link on the CES website:   



• Quantification of residual amounts of cyclic volatile methylsiloxanes in fully-



formulated personal care products8 



• Quantification of residual amounts of cyclic volatile methyl siloxanes in silicone 



elastomers9 



• Quantification of residual amounts of cyclic volatile methyl siloxanes in silicone 



fluids10 



                                                 



8 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-Residual-Amounts-of-Cyclic-Volatile-



Methyl-Siloxanes-in-Fully-Formulated-Personal-Care-Products_final.pdf 



9 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-Residual-Amounts-of-Cyclic-Volatile-



Methyl-Siloxanes-in-Silicone-Elastomers_final-002.pdf 



10 https://www.silicones.eu/wp-content/uploads/2019/01/Quantification-of-residual-amounts-of-Volatile-



Siloxanes-in-silicone-products_final.pdf 
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It is important to stress that such techniques must be carried out by experts with specific 



analytical scientific knowledge of silicones, otherwise there is a VERY high probability of 



generating inaccurate data and “false positives”.  By way of example, if the laboratory 



technician is wearing any type of cosmetic product, such as deodorant, which contains 



silicones, then this will be sufficient to corrupt the test and show levels in the product which 



are orders of magnitude above that which is present in reality. 



As such, CES has significant concerns that sufficient analytical expertise will not be available, 



either in the value chain or to regulators, to ensure accurate, meaningful and repeatable 



product composition analysis for products placed on the consumer and professional markets.  



CES is concerned that if regulatory compliance cannot be validated reliably, then this 



fundamentally undermines the effectiveness of the proposed restriction, possibly resulting in 



free riders, sporadic compliance and an uneven playing field for players in the European 



market. 
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3. Conclusions 



CES provides further material on the chemical structure and physico-chemical properties 



between the three substances considered, leading to differences in how each of these 



substances behave in the environment.  Given these differences, it is important to assess each 



substance based on its own properties and these differences should be acknowledged and 



taken into consideration when assessing the potential impact on the environment.   



This second submission addresses the specific request in ECHA’s proposal regarding the 



complexity of the value chain for sealants and adhesives, but also more generally attempts to 



clarify the many professional and potentially consumer applications with relatively low 



volumes that cannot be identified and listed due to value chain complexity. CES recommends 



a universal low volume derogation to safeguard these valuable uses and would welcome and 



support such a derogation proposal from ECHA.  



Under the chapter 1.5. Risk assessment, the newest results from the silicone industry EU-wide 



monitoring program to measure the volume of D4, D5 and now also D6 entering WWTPs are 



presented with an emphasis on our findings concerning D6, as this is a new addition to the 



program. The results show low releases to the aquatic environment, which question the 



proportionality of ECHA’s proposal. With such low values found, CES cannot find legitimate 



grounds or justification for the proposed restriction.   



Regarding releases to air, CES reiterates that there is a lack of potential risk to humans, and 



no indication that inhalation of D4, D5 and D6 by humans or wildlife would be 



bioaccumulative. Furthermore, a review of the key scientific contributions that need to be 



considered is presented.  



CES highlights concerns with the environmental fate modelling and cannot reproduce the 



results presented in ECHA’s dossier. CES offers to discuss these concerns with ECHA.  



The robust data set available for D4, D5 and D6, including the available actual environmental 



monitoring data demonstrate with confidence that there is no risk to humans or aquatic 



species from the unrealistically high releases estimated by the dossier submitter. 



CES strongly contests the alleged proportionality of the proposed restriction and demonstrates 



under chapter 2.5 Proportionality that the proposed restriction will bring negligible 



environmental benefit, whilst imposing damaging and unnecessary socio-economic 



consequences. The annexed report (Annex A) concludes, through a survey undertaken in 



summer 2019, that a significant proportion of silicone polymer products (estimated at around 



6% of total sales) may ultimately end up in consumer and/or professional products at a 



concentration greater than 0.1% w/w. This report also clearly indicates that there would be 



considerable loss of the performance and benefits derived through the use of silicone-



polymer-based products if the restriction is implemented as currently proposed. 
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Annexes 



 



Annex A: Wood Environment & Infrastructure Solutions UK Limited, Technical note 2: 



Proposed inclusion of D4, D5 and D6 under Annex XV of REACH: Further information 



on implications for silicone polymers 



Annex B: ERM, Memo - Preliminary Mass Loading Estimate of D6 



B.1. Memo - Preliminary Mass Loading Estimate of D6 – EXECUTIVE SUMMARY 



B.2. Memo - Preliminary Mass Loading Estimate of D6 – full report 



Annex C: GSC – Publications confirm the safety of D4 



Annex D: GSC - New publications confirm the safety of siloxanes D5 
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1 EXECUTIVE SUMMARY 



Most essential information: 



The mass loading estimates of D6 derived from measurements in 2018 and 
2019  reported in this memo are lower than the mass loading estimate 
presented in the Environment Agency Risk Assessment Report (RAR) (198.9 
tonnes/year, EA, 2009)1 and the proposed pre-restriction level presented in 
the 2019 Proposal (259 tonnes/year) and even lower than the proposed post-
restriction level (130 tonnes/year). The mass loading estimates are presented 
in Table 1.1. 



Table 1.1 EU mass loading estimates1 



Source of Information 
Mass Loading 
(tonnes/year) 



RAR Mass Loading Estimate (2009) 198.9 



Proposed Pre-restriction Level (2019 Proposal) 259 (175 - 343) 



Proposed Post-Restriction Level (2019 Proposal) 130 (87.5 - 172) 



Preliminary Mass Loading Estimate (this memo) 49.0 (34.2 – 72.7) 



1 Values in parentheses represent a low- and high-end estimate of the central tendency. 



Although it is too early to draw any definitive conclusions from these data, 
the results reported in this memo demonstrate that: 



1. The methods and procedures detailed in the Study Plan will provide
reliable data to assess the mass loading of D6 to wastewater in the
EU; and



2. D6 concentrations and preliminary estimates of total EU mass loading
from the pilot study and first two events in the Transitional Period
are below the baseline mass loading estimates presented in the 2009
RAR as well as the proposed pre- and post-restriction levels presented
in the 2019 Proposal.



Details: 



ERM was retained by CES to conduct a monitoring study to assess the efficacy 
of the EU product use restriction of D4 and D5 (2018 Restriction, EC, 2018)2. At 
the request of the European Commission, the European Chemical Agency 
(ECHA) proposed a new restriction for D4, D5, and D6 in uses of leave-on 
personal care products and other consumer and professional products (2019 



1 EA, 2009. Environmental Risk Assessment Report: Dodecamethylcyclohexasiloxane. Environment Agency April 2009 



2 EC, 2018. Commission Regulation (EU) 2018/35 of 10 January 2018 amending Annex XVII to Regulation (EC) No 
1907/2006 of the European Parliament and of the Council concerning the Registration, Evaluation, Authorisation and 
Restriction of Chemicals (REACH) as regards octamethylcyclotetrasiloxane (‘D4’) and decamethylcyclopentasiloxane (‘D5’). 



January 10, 2018. 
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Proposal, ECHA, 2019) 1. The proposal also includes a restriction of D6 in 
wash-off personal care products. At the request of CES, ERM added D6 to the 
monitoring study to evaluate the proposed pre-restriction baseline level for D6 
and the mass loading assumptions presented in the 2019 Proposal. 



The first step in adding D6 to the monitoring study was to validate the 
analytical method for D6. Following validation of the analytical method, a 
pilot study was conducted in the Fall of 2018 to verify the methods and 
procedures for D6 could be implemented under field conditions to obtain 
reliable data for D6 in wastewater influent samples. The pilot study consisted 
of eight sampling events, including all combinations of weekday/weekend 
and time of day (morning, afternoon, evening, and night). The pilot study was 
successfully completed and the data were determined to be usable for the 
purposes of this memo. 



The second period of the monitoring study (Transitional Period) was initiated 
in the Spring of 2019 (April - June 2019). Two sampling events have been 
completed and are included in this memo. Results from 12 sampling events 
are available (two events from each of six sites), representing Northern, 
Southern, Eastern and Western Europe, and the UK. These events were 
collected on weekdays and weekends and over each time of day categories 
(i.e., morning, afternoon, evening, and night).  



A total of 20 per capita mass loading estimates are available from this memo 
(eight from the pilot study and 12 from the Transitional Period). The EU mass 
loading to wastewater is estimated by multiplying the distribution of these 
values by the total population of the EU (513,481,691). The central tendency is 
represented by the median value (49.0 tonnes per year) and the low and high-
end estimates by the 25th and 75th percentiles of the distribution (34.2 to 72.7 
tonnes per year).  



In addition to the results presented in this memo, 36 results of D6 
concentrations in wastewater influent are reported in the scientific literature. 
The literature data shows lower concentrations between 2011 - 2014 compared 
to 2004 - 2010. The mass loading estimates presented in Table 1.1 are 
expressed as influent concentrations by assuming a per capita water use of 200 
L/d and a total EU population of 513,481,691. Figure 1.1 presents a 
comparison of the available D6 influent data in four categories: literature 
values from 2004 – 2010 and 2011 - 2014, data reported from the pilot study, 
and data reported from the first two events of the Transitional Period. 



1 ECHA´s Annex XV Restriction Report, Proposal for a Restriction, Substance Name: octamethylcyclotetrasiloxane, 
Substance Name: decamethylcyclopentasiloxane, Substance Name: dodecamethylcyclohexasiloxane, Version 1.0, January 



2019. 
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Figure 1.1 D6 influent concentrations compared to proposed ECHA predicted pre- and 
post-restriction concentrations 



Concentrations reported in the scientific literature from 2011 to 2014 generally 
are similar to measurements reported from the pilot study and the first two 
events of the Transitional Period (April - June 2019). Consistent with the 
preliminary mass loading estimates, the influent concentrations are lower 
than the baseline level presented in the RAR and the proposed ECHA 
predicted pre- and post-restriction levels presented in the 2019 Proposal.  



Although it is too early to draw any definitive conclusions from these data, the 
results reported in this memo demonstrate that: 



1. The methods and procedures detailed in the Study Plan will provide
reliable data to assess the mass loading of D6 to wastewater in the EU;
and



2. D6 concentrations and preliminary estimates of total EU mass loading
from the the pilot study and first two events in the Transitional Period
are below the baseline mass loading estimates presented in the 2009
RAR and the proposed pre- and post-restriction levels presented in the
2019 Proposal.



The CES monitoring study, by sampling WWTP influent and accounting for 
various internal and external factors that may influence the use of D4/D5/D6, 
will produce a large and reliable database that will support a quantitative 
assessment of the efficacy of the D4 and D5 target use restriction and establish 
a scientifically sound baseline mass loading of D6 to EU wastewater. 



Proposed 
2019 Pre-
Restriction Level 



2009 RAR 
Baseline Level 



Proposed  
2019 Post-
Restriction Level 
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Publications Confirm the Safety of D4 
 
A series of new assessments pending publication in the peer-reviewed journal, Toxicology 
Letters, add further compelling evidence that octamethylcyclotetrasiloxane (D4) does not 
present a risk to human health.  
 
These recent assessments are consistent with a large body of peer reviewed publications 
supporting the safety of D4 and independent government assessments in Australia and Canada 
concluding that the use of D4 does not pose a danger to human health. These publications 
provide further support that the use of D4 in consumer products does not warrant any 
marketplace restrictions, which would unnecessarily hinder trade and limit consumer choice 
without any corresponding human health benefit. 
 



 
“Metabolism and Disposition 14C-Octamethylcyclotetrasiloxane ([14C] D4) or 14C-
Decamethylcyclopentasiloxane ([14C] D5) in Fischer 344 rats following Oral Bolus 
Gavage Administration” by: Jean Domoradzki, et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417301704)  



 
Domoradzki et al. examined how rats absorbed, distributed, metabolized, and eliminated a 
single oral low dose of D4 and D5, offering a realistic oral exposure scenario. The previously 
developed multi-species and multi-dose route (MC-MD) PBPK model for examining the effects 
of D4 and D5 primarily describes effects from inhalation and dermal exposure.  
 
The study’s findings suggest differences in the metabolism of low and high oral doses of D4 and 
D5 and suggest the pharmacokinetics of D4 and D5 following oral dosing is different than 
inhalation or dermal exposure and require a refined model. This work by Domoradzki et al. 
allows for the refining the PBPK to better account for the effects of low dose oral exposure, 
which may be used in risk assessment to better define the internal dose of D4 and D5 following 
different routes of exposure.   
 
 
“Refinement of the oral exposure description in the cyclic siloxane PBPK model for rats 
and humans: Implications for exposure assessment” by: Jerry Campbell, et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417301431)  



 
In this paper, Campbell et al. incorporate data from studies reported by Domoradzki et al., of 
low-dose oral exposure to D4 and D5 into the MC-MD PBPK model. The authors incorporate 
data on kinetic activity in rats’ plasma, tissues, and exhaled breath after an oral dose of D4 or 
D5.  Using this data, the authors made additional refinements to the model with regards to 
metabolism in the liver and scaling, which allows the model to be used in uncertainty analysis. 
The authors’ refinements to the model can serve as the basis for animal to human extrapolation 
across all potential exposure routes to D4 and D5, including inhalation, dermal, and oral 
exposure. 
 
  
 





http://www.sciencedirect.com/science/article/pii/S0378427417301704


http://www.sciencedirect.com/science/article/pii/S0378427417301431
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“Hazard Evaluation of Octamethytetracyclosiloxane (D4)” by: Allison Franzen, et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417302321)  



 
Franzen et al. summarizes the results of toxicity and mechanistic studies of D4. The review 
notes that studies have not found significant toxicological effects following acute dermal, oral, 
or inhalation exposures to D4, nor is D4 reported to be an eye irritant, skin irritant, or skin 
sensitizer. Liver effects reported in rats following inhalation exposure to D4 were not adverse, 
reversible and of no relevance to in determining human risk. Studies of D4’s potential 
endocrine activity suggest that D4 has very weak estrogenic activity, and effects of D4 on 
fertility as observed in rats are unlikely to be relevant to humans.   



 
“Chronic Toxicity and Oncogenicity of Octamethylcyclotetrasiloxane (D4) in the Fischer 
344 Rat” by: Paul Jean and Kathleen Plotzke 
(http://www.sciencedirect.com/science/article/pii/S037842741730228X) 
 
While most human exposure to D4 is dermal, inhalation exposure is the most common route for 
workers in a manufacturing facility. Jean and Plotzke evaluated the effects of chronic inhalation 
exposure to D4 on rats over a two year period. The animals were exposed to various levels of 
D4, ranging from 0 to 700ppm, for six hours a day, five days a week, for 104 weeks. Their 
study concludes that vapor inhalation exposure of D4 was generally well tolerated. The 
increased incidence of benign uterine adenomas was the only treatment-related neoplastic 
finding associated with chronic exposure to D4 and were only observed at the 700ppm D4 
exposure level, which is significantly higher than any likely human exposure levels and unlikely 
to be relevant in humans. 



  
 
“Effects of chronic exposure to Octamethylcyclotetrasiloxane and 
Decamethylcyclopentasiloxane in the aging Female Fischer 344 Rat” by: Paul Jean et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417312523)  



 
Jean et al. compare the effects on reproductive cyclicity of aging female rats of chronic 
inhalation exposure to D4 and D5. The authors find that while exposure to D4 and D5 can affect 
cyclicity, the results suggest that D4 and D5 are not classical dopamine agonists. These 
findings are important to understanding the results of chronic exposure to D4 and D5 in rats. 
The authors’ findings support that the D4 and D5-induced uterine tumors are specific to this 
strain of rat and are not biologically relevant to humans based on the distinct differences in 
reproductive systems, the high exposure levels and duration required for the tumors to occur.   



 
“Biological relevance of effects induced by administration of 
octamethylcyclotetrasiloxane (D4) in animals” by: Wolfgang Dekant et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417300103)  



 
Previous research (Jean and Plotzke) found that at extremely high levels (700 ppm) of chronic 
inhalation exposure to D4, increases of certain tumors were seen in rats. In this paper, Dekant 
et al. examine potential modes of action for these effects and the biological relevance of these 
findings to humans. The authors find that the occurrence of uterine tumors is not relevant for 
human risk characterization because of key differences between human and rats, including 
differences in ovulation cycle regulation and no analogous endometrial lesion in women to the 
endometrial adenoma observed in the rats. Effects observed in the rat liver are not adverse 





http://www.sciencedirect.com/science/article/pii/S0378427417302321


http://www.sciencedirect.com/science/article/pii/S037842741730228X


http://www.sciencedirect.com/science/article/pii/S0378427417312523


http://www.sciencedirect.com/science/article/pii/S0378427417300103
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and the lesion observed in rat kidneys has no counterpart in humans and should not be used to 
assess risk in humans.  
 



A Global Human Health Risk Assessment for Octamethylcyclotetrasiloxane (D4) by: 
Robinan Gentry, et al. 
(http://www.sciencedirect.com/science/article/pii/S0378427417301935)  
 
The authors conducted a global “harmonized” risk assessment to meet the various 
governments’ substance-specific risk assessment requirements. Gentry et al. incorporate 
global exposure information combined with a Monte Carlo analysis to determine the most 
significant routes of exposure. The multi-species, multi-route physiologically based 
pharmacokinetic (PBPK) model is included to estimate internal dose metrics, benchmark 
modeling is used to determine a point of departure POD, and a margin of safety (MOS) 
evaluation is used to compare the estimates of intake with the POD. Gentry et al. find that MOS 
were greater than 1,000 for workers, consumers, and the general public who may be exposed 
to D4 either in the workplace, through the use of consumer products containing D4, or to D4 
released in the environment, indicating a lack of any anticipated significant risk of adverse 
effects. 



 
 
“A quantitative weight of evidence assessment of confidence in modes-of-action and 
their human relevance” by Wolfgang Dekant, et al. 
(http://www.sciencedirect.com/science/article/pii/S0273230017302623)  
 



Dekant et al., developed a quantitative weight of evidence methodology to assess confidence in 
postulated mode(s) of action for adverse effects in animal toxicology studies and to assess the 
appropriateness of the adverse effects as relevant endpoints in human health risk assessments 
and for classification and labeling.  To demonstrate the applicability of the QWoE approach, the 
authors applied the methodology assessing two separate effects induced by inhalation of D4 
(impaired female fertility and induction of benign uterine tumors observed in rats); The authors 
concluded that when evaluating human relevance of the molecular initiating/key events, the 
chain of key steps is broken at key step #3, decreased LH surge, due to the absence of an 
association between a decrease in prolactin and the LH surge in humans. Therefore, the mode 
of action for reproductive effects and the proliferative endometrial lesions is not relevant to 
humans, based on lack of a role for prolactin in human ovulatory function. 
 





http://www.sciencedirect.com/science/article/pii/S0378427417301935


http://www.sciencedirect.com/science/article/pii/S0273230017302623
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NEW PUBLICATIONS CONFIRM THE SAFETY OF SILOXANES D5 



 



A series of peer-reviewed publications in Regulatory Toxicology and Pharmacology add further 
compelling evidence that the siloxane D5 does not present a risk to human health. 



These recently published assessments are consistent with other peer-reviewed publications that 
demonstrate the safety of D5, and are also consistent with the independent assessment of D5 
conducted by the Government of Canada which concluded that the use of D5 does not pose a 
danger to human health. These publications provide further support that the use of D5 in 
consumer products does not warrant any marketplace restrictions, which would unnecessarily 
hinder trade and limit consumer choice without any corresponding human health benefit. 



“Toxicology of decamethylcyclopentasiloxane (D5),”By: Dekant and Klaunig 



In a toxicology review of D5, Dekant and Klaunig summarize studies on the toxicology 
(genotoxicity, acute and repeated dose and reproductive/developmental) and mechanistically-
based studies (metabolism, toxicokinetics and receptor interactions) of D5. The authors explain 
that D5 rapidly evaporates following contact with skin with very little D5 entering the body and 
that any D5 that is inhaled is either quickly exhaled or is metabolized by the body and excreted 
in urine. The paper explains that the body’s ability to quickly metabolize and eliminate D5 
means that the potential for bioaccumulation of D5 is considered unlikely in mammals resulting 
only in potential effects that are considered mild or adaptive responses to high concentrations of 
a chemical. 



“Biological relevance of decamethylcyclopentasiloxane (D5) induced rat uterine 
endometrial adenocarcinoma tumorigenesis: Mode of action and relevance to 
humans,” by: Klaunig et al. and Jean et al. 



The scientific manuscripts of Jean et al. and Klaunig et al. conclude that tumors observed for D5 
are not relevant for human health. 



Jean et al. provides a review of the outcome of the 24-month chronic toxicity and carcinogenicity 
study of D5. Klaunig et al. question the biological relevance of the tumors. Klaunig et al.’s 
review questions if the study finding was related to D5 exposure in the rats and discusses the 
uncertainty of any likely relevance to humans. The in-depth analysis questioned whether the 
tumors themselves were related to D5 exposure since the type of tumors found spontaneously 
develop at high rates in the type of rat used in the study. 





http://www.ncbi.nlm.nih.gov/pubmed/26111607


http://www.sciencedirect.com/science/article/pii/S027323001530009X


http://www.ncbi.nlm.nih.gov/pubmed/26148665


http://www.ncbi.nlm.nih.gov/pubmed/26148665


http://www.sciencedirect.com/science/article/pii/S027323001530009X








 
 
 



Further, the publication concluded that if the rat tumors were related to D5 exposure, they were 
likely formed through a physiological pathway that is unique to rats and that the mode of action 
(or way the tumors are developed in rats) is not relevant to humans. This conclusion, coupled 
with the fact that the tumors were only seen at the highest tested dose, provides additional 
support that these effects are not relevant in humans. 



“Statistical Considerations for a Chronic Bioassay Study: Exposure to 
Decamethylcyclopentasiloxane (D5) and Incidence of Uterine Endometrial 
Adenocarcinomas,” by: Young and Morfeld 



The Young and Morfeld publication provides a statistical analysis of the study described in Jean 
et al. Their analysis shows that the small incidence of tumors in rats is statistically similar to the 
number of cases normally seen in the overall population of rats of this type. Only at the highest 
dosage level there is a tendency for an increased incidence of tumors. The result of this analysis 
could be a chance finding and a threshold effect can be assumed. 



"Development of a Multi-Compound and Multi-Dose Route PBPK Model for 
Volatile Methyl Siloxanes D4 and D5,” by: McMullin  



McMullin et al. developed a single pharmacokinetic (PBPK) model that incorporates key 
components of the seven previously published PBPK models to derive dose metrics for the 
siloxanes D4 and D5. Previous models were insufficient for various risk assessment applications 
when they needed to be used for determining an optimal dose metric. This model is robust 
enough to derive relevant dose metrics following individual or combined skin and inhalation 
exposures of workers, consumers or the general population to D4 and D5. This PBPK model 
provides a means for route-to-route, interspecies and high-to-low dose extrapolation, and can be 
used for developing high-quality risk assessments such as those demonstrated by Van 
Landingham and Gentry, as described below. 



“Global Human Health Risk Assessment for Decamethylcyclopentaasiloxane,” by: 
Franzena et al. 



Through a global review of the existing publications, study reports and articles on D5, Van 
Landingham and Gentry provide a global human health risk assessment of D5 that summarizes 
the findings of the numerous toxicology and mechanistic studies and then analyzing them in the 
context of risk, which takes into consideration both hazard and exposure. Their analysis shows 
that the weight of evidence demonstrates that D5 does not pose a risk to human health at typical 
exposure levels for consumers or workers. 





http://www.sciencedirect.com/science/article/pii/S0273230015301409
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European Federation for Construction Chemicals 


 


 
EFCC Position on ECHA Public Consultation about 


restriction of D4/D5/D6  
 
EFCC, based in Brussels, is the European Federation for Construction Chemicals and since 2007 is the 


European Association representing, directly or indirectly, more than 130 Companies in the Construction 


Chemicals sector. 


Construction Chemicals deals with all those chemicals and all related applications which find utilization in 


the Construction Industry, from admixtures for concrete, to mortar systems, to flooring applications, to 


sealants & adhesives, to waterproofing systems, to anticorrosion agents and many other additives & 


solutions aimed at improving performances, durability, energy efficiency and overall sustainability in the 


Construction applications. 


The global Construction Chemicals market size is valued at approx. 40 billion Euro and the European 


market of Construction Chemicals is the second largest one with a value of approx. 10 billion Euro 


 


Introduction 
 


Silicones are largely used in the European Construction sector : out of all industries, 


Construction represents the first (in volumes) most involved industry in the use of Silicones 


and the second one in value, with a turnover higher than 600 million Euro. 


Silicones are key, indispensable materials in Construction and they are used as sealants, 


adhesives, building insulation, protective coatings for exterior surfaces. 


Silicones are strongly energy-efficient and show low carbon footprint if compared with other 


chemicals used for similar applications. 


 


Background 


 


In January 2019, ECHA submitted a proposal for a new Reach Annex XV restriction on 


D4/D5/D6 in leave-on products and other consumer/professional products. Silicone 


polymers used in the Construction Chemicals Industry might be affected by this proposal.  


 


EFCC Position 


 


• Large majority of potential releases of D4/D5/D6 to environment is related to the use 


of wash-off products and the existing restriction on wash-off products has already 


proved to be effective in drastically reducing the emissions of D4/D5/D6. Such a 


reducing trend is expected to continue following the deadline of the wash-off 


restriction (January 2020). The actual result of this regulatory action should be well 


monitored and taken into account before considering any new restriction. Therefore, 


any further Reach restriction for D4/D5/D6 before a new risk assessment would be 


disproportionate and unjustified.  
 



http://www.efcc.eu/
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• D4/D5/D6 are key building blocks for Silicone production. They might remain just as 


an impurity in the Silicone polymers used by Construction Chemicals Industry as raw 


material for further formulation of finished products 


• No intentional use or addition of D4/D5/D6 is present in the Construction Chemicals 


industry, which acts as downstream user of the Silicone polymers 


• Some polymers used in the Construction industry might have a residual content of 


D4/D5/D6 as impurity close/higher than the proposed limit of 0.1%. However, also 


following the request of downstream users, the manufacturers of Silicone polymers are 


already reducing the impurity level below 0.1% 


• The Commission’s requests excludes the industrial uses of D4/D5/D6 from the Annex 


XV investigation (such as formulation of mixtures containing Silicone polymers and 


production of Silicone polymers). Given the above statement in the ECHA Dossier, 


EFCC requests that, in case of any further restriction, such a restriction clearly states 


that 1)it would be for Consumer or Professional uses and that Polymers and Industrial 


uses are out of scope ; 2)any discussion of derogations for Polymers which contain 


unintentional residual impurities of D4/D5/D6 should be removed as they are out of  


scope. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 



http://www.efcc.eu/




image17.emf
ref_2560_public.docx


ref_2560_public.docx
[bookmark: _GoBack]17th September 2019

Dear ECHA,

I previously (19th of May 2019) submitted technical comments on the modelling used to support the Annex XV Restriction Report for the cyclic volatile methyl siloxanes D4, D5 and D5.  I note that there is now an additional opportunity to comment on the proposed restriction.  I have a long-standing interest in these chemicals and have worked on trying to understand their environmental fate and behaviour since 2004 (see a list of selected relevant papers below).  Given my previous concerns (raised in Comment REF 2170), I welcome this opportunity for further comment. However, I was disappointed to see that ECHA have not made any updates or changes to the documentation describing the modelling which was done to support the previously-published position.  In addition, no specific responses have been given by ECHA to the comments I raised in May.  In addition to some errors in units and reporting conventions, the most concerning aspect of the most recent Annex XV report (20/4/2019) is that it is unclear exactly what was done, what assumptions were made and how the results specifically support the decisions taken on the regulatory status of these substances.  It is not, therefore, possible to repeat the modelling reported. This lack of transparency is the antithesis of good regulatory decision-making which, in my opinion, should use the best available scientific evidence to support clear and defensible decisions about chemical production and use, in order to protect humans and the environment.  Although I have historically worked inter alia with industry on these substances, I make these comments here as an independent scientist and in good faith. I sincerely hope to see some sort of response in due course and an update to the assessments performed thus far.

Yours faithfully,

Mick Whelan,

University of Leicester, UK



Selected Papers Published on the Behaviour of cVMS

Whelan M.J., Estrada E. and van Egmond R. (2004) A Modelling Assessment of the Atmospheric Fate of Volatile Methyl Siloxanes and their Reaction Products Chemosphere 57, 1427-1437

Sparham C., Kanda R., Whelan M., van Egmond R., O’Connor S., Hastie C., Franklin O. (2008) Determination of Decamethylcyclopentasiloxane in River Water and Final Effluent by Headspace GC/MS Journal of Chromatography A 1212, 124–129

Whelan M.J., Sanders D. and van Egmond R. (2009) Effect of Aldrich humic acid on water – atmosphere transfer of decamethylcyclopentasiloxane Chemosphere 74(8), 1111-1116

Whelan M.J., van Egmond R., Gore D. and Sanders D. (2010) Dynamic multi-phase partitioning of decamethylcyclopentasiloxane (D5) in river water Water Research 44, 3679-3686
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GENERAL COMMENTS 
 
 
Scope or restriction option analysis 
 


 
The Annex XV dossier on D4, D5 and D6 states (page 67 - 68, pt. 2.6.4) that: 
 


• ‘No use of D4 has been reported for medical device or pharmaceutical products’ 
• ‘Use of D5 and D6 has only been reported in a limited number of applications, essentially for 


topical uses’ [Table 20: Head Lice treatments, scar/wound treatments, stoma care products]  
 


The Annex XV report has not identified additional uses of D4, D5 and D6 as constituents in silicones 
applied to pharmaceutical products/medical device such as: 


• Pen-needles for subcutaneous injections of injectable pharmaceutical products. Needles are 
shaped in such a way as to reduce the force required to pierce and penetrate the skin. A thin 
layer of silicone coating on the tip of the needle lubricates the needle and reduces the friction 
of the metal surface of the needle considerably both during the puncture of the skin and when 
the needle is dragged back. This is essential for pain relief and for prevention of skin damage 
when using the needles.  


• Plungers for injectable systems (cartridge syringes, siliconized syringes) for injectable 
pharmaceutical products. Siliconisation is needed to reduce the friction between the plunger and 
the cartridge and thus facilitate the injection of the pharmaceutical product into the body while 
maintaining drug product purity and function to deliver precise doses. 


The concentration of D4/D5/D6 in the lubricated needles is significantly below 0.1 %. 
The siliconised plungers contain only trace amounts of the substance(s). 
Users of these medical device products and pharmaceutical products are usually seen as patients meaning 
‘any natural person who seeks to receive or receives healthcare provided by health professionals in a 
Member State’. Such pharmaceutical products will usually be available by prescription only and should not 
be regarded as consumer products.  
 
 
Proposed clarification to be added 
 
 


We suggest that the restriction makes it clear that prescription medication/pharmaceutical 
products and medical device for prescription medicine, should not be regarded as ‘consumer products, 
meaning substances or mixtures or articles that can be purchased from a retail outlet by members of the 
general public’ (pg. 8 of the Annex XV report). 
Please make clear in the restriction proposal that medical device with an intended use for pharmaceutical 
applications on prescription are out of scope.  
This proposal will make the restriction clearer. As the concentration of D4/D5/D6 is significantly below 0.1 
% in the uses mentioned above these uses will be exempt with the current wordings but the mix up of 
consumer products with medical devices and pharmaceutical products may cause confusion. 
 
 
 


 







 
We also suggest highlighting further practical examples for industrial uses which are exempted 


from the proposed restriction. For example, D4/D5 and D6 are also used as a component in anti-
foaming agents in several chemical and pharmaceutical productions/processes (fermentation) by the 
(Pharma) industry. 


 
 


In the Annex XV restriction report the proposed restriction (see page 5) contains the following 
condition: 
 
“3. By way of derogation, paragraph 1 shall not apply to:  
 
f) [Placing on the market of mixtures for use as medical devices, as defined in Regulation 2017/745, for X, 
Y, Z, that contain the substance(s) in a concentration equal to or less than [y% w/w] of each substance].” 
 
As a pharmaceutical company, we need an exact value for y% w/w to evaluate the impact. 


Our standpoint is that if y is  0.1% w/w, we agree with the value without any further comment, 
nevertheless it shouldn’t be determined as less than 0,1% without informing and discussing it with the 
pharmaceutical industry, as it can have a significant impact on our business. 
 
 
 
 
 
Compiled and submitted by the Sanofi Group 
 
17.09.2019 
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Thursday, September 19, 2019 


 


Personal Care Products Council Supplemental Submission to the Public Consultation on 


the Proposed Restrictions for Octamethylcyclotetrasiloxane (D4);  


Decamethylcyclopentasiloxane (D5) ; Dodecamethylcyclohexasiloxane (D6) in Leave-On 


Cosmetic Products 


 


On behalf of the Personal Care Products Council (PCPC),1 we are pleased to submit the 


following supplemental comments regarding the proposed restriction of 


Octamethylcyclotetrasiloxane (D4); Decamethylcyclopentasiloxane (D5); and 


Dodecamethylcyclohexasiloxane (D6) in leave on cosmetic products that was issued as a public 


consultation on the ECHA website. 


Our previous submission focused on the significant issues that arise from the scientific process 


that has been followed by ECHA, and our concerns with the ensuing proposed restriction. 


Beyond these concerns, the proposed restriction would also have a highly detrimental economic 


effect on the cosmetic and personal care products industry.   


The proposed restriction would require manufacturers to undertake significant reformulations to 


a wide variety of leave-on products. As acknowledged by the Dossier Submitter, the 


reformulation process is financially very costly. Over the last several months, PCPC has 


undertaken a survey of our members to evaluate the expected impact of the proposed restriction. 


Based on the responses to this survey, we estimate an average 19% of all SKUs that PCPC 


members market in the European Union would need to be reformulated. Therefore, based on 


2018 data,2 we estimate that the proposed restriction would negatively affect over $720 million 


of U.S. exports to the EU.   


We would like to reiterate that the reformulation process is also extremely time consuming. This 


process includes product redesign; new safety assessments; efficacy testing; procurement of new 


ingredients; and scaling up, among other activities. Even when there is a direct substitute for the 


ingredient in question, the reformulation process normally averages 4.5 years. However, when a 


direct substitute does not exist, such as the case with D5, fundamental research would be needed 


to ensure the substitute ingredient’s stability, efficacy and safety in the product, as well as 


                                                           
1 PCPC represents over 600 member companies, including manufacturers and distributors of finished products, as well as 


suppliers of ingredients, raw materials, packaging and other services used in the production and marketing of finished personal 


care products. Our member companies consistently strive to uphold and surpass the most stringent regulatory and product 


integrity standards worldwide. The PCPC member companies are actively engaged in providing consumers with safe, innovative 


and high quality cosmetic and personal care products, the ingredients for which are globally sourced. 


2 United Nations Department of Economic and Social Affairs Statistics Division, retrieved on 9/12/2019 
https://comtrade.un.org/data/ 
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consumer acceptance. Such research requires significantly more time, adding 8-10 years to the 


product development process.  


This burden would be further exacerbated by the concurrent restriction on the use of intentionally 


added microplastic particles in consumer or professional use products of any kind. Indeed, 


ECHA acknowledges these additional costs and increased complexity in its report on the 


“Potential overlap between proposed restrictions on D4, D5, D6 and microplastics.”3 However, 


in our view, ECHA does not accurately take these additional costs and complexity into account 


in the report’s conclusions. Moreover, ECHA does not assess whether the functions provided by 


D4, D5, D6 together with the potentially restricted microplastics can be obtained by other 


ingredients or technologies or if additional primary research would be necessary to replace the 


synergies that these ingredients offer in combination. As such, we believe the report erroneously 


concludes that the real costs faced by industry will be less than the sum of the estimates 


suggested by the Dossier Submitters. In reality, the concurrent restriction being proposed for 


microplastics would compound the impact of the D4, D5, D6 leave-on restriction on our 


industry. 


Given the significant concerns that have been raised with the risk assessment process that has 


been followed by ECHA, as well as the serious economic harm and trade disruption that is 


expected, we urge ECHA to reconsider the proposed restriction.  However, should ECHA decide 


to finalize the proposed restriction as currently envisioned, we would strongly urge that the 


implementation period be extended to at least 10 years.  


We greatly appreciate the opportunity to provide these comments regarding the proposed 


additional restriction of these substances. We hope that ECHA will review and consider the 


points that we have raised in this submission and provide the necessary extension to the 


implementation period. 


 


Sincerely,  
 


 
Francine Lamoriello  


Executive Vice-President 


Global Strategies 


                                                           
3 Potential overlap between proposed restrictions on D4, D5, D6 and microplastics (20 March, 2019) 
https://echa.europa.eu/documents/10162/06883ddb-1a37-a7e4-0c9d-e6119b2fec05 
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September 19, 2019 


 


European Chemical Agency 
 


RE: ANNEX XV RESTRICTION REPORT, Proposal for a restriction of Octamethylcyclotetrasiloxane (D4); 
Decamethylcyclopentasiloxane (D5);  Dodecamethylcyclohexasilxane (D6) in Leave-on Cosmetics 
 
 


Dear Sirs/Madams, 
 


On behalf of Japan Cosmetic Industry Association representing interests of cosmetic industries of Japan, I 
would like to make the following comments regarding the proposed regulation posted on ANNEX XV 
Restriction Report – D4, D5 and D6. 
 
  
Our comments are as follows: 
 


1. Physicochemical properties of Cyclosiloxanes (D4, D5 and D6) and difficulty of substitution to other 
chemicals 
 
Silicone is based on a siloxane bond (-Si-O-) in which an inorganic silicon atom and an oxygen atom are linked, 
and has clearly unique characteristics compared to those of other organic compounds. 
The bond energy of its (-Si-O-) linkage is 106.0 kcal/mole, which is much higher than the 82.6 kcal/mole bond 
energy of the carbon bond (-C-C-) of other organic compounds. Thus, the molecular bond is strong, and the 


heat resistance is excellent. 
 
In addition, silicone has ionic properties, long bond distances, and low relative electron density. It is easy to 
rotate bonds and has a helical structure (coiled), elasticity, and low intermolecular force. 
 
The physicochemical properties of D4, D5, D6, and Isododecane (2,2,4,6,6-Pentamethylheptane), 
Isohexadecane (2,2,4,4,6,8,8-heptamethylnonane) which are comparative examples, are shown in the table-
1. 
 
Cyclosiloxanes (D4, D5 and D6) show unique physical and chemical properties by added hydrophobic alkyl 
group as side chain of siloxane bonds, and they can have excellent effects on cosmetics and personal products. 
 


Cyclosiloxanes (D4, D5 and D6) have a high Henry's Law Constant and easily volatilize in the atmosphere 
compared to Isododecane and Isohexadecane, which are hydrocarbons often used in cosmetics and personal 
products with similar boiling points. 
In particular, they belong to “superhydrophobic” as the partition Coefficient of D5 and D6 exceeds “8”.  
Therefore, they hardly migrate to the water system. 
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Table-1 The physicochemical properties of D4, D5 and D6 compared to hydrocarbons with similar boiling 
point https://echa.europa.eu/home; http://satellite.mpic.de/henry/browse/ 


 


Property D4 D5 D6 Isododecane Isohexadecane 


Molecular weight (g/mol) 296.61 370.77 444.92 170.33 226.44 


Melting Point (℃) 17.7 -38 -3 -81 -70 


Boiling Point (℃) 175 210 245 176-192 210-250 


Density (g/cm3 at 25℃) 0.95 0.96 0.98 0.74 0.79 


Henry’s Law Constant  
(Pa m3/mol at 25℃) 


1,214,000 3,342,000 2,520,000 909,091 384,615 


Partition Coefficient   
(Log Kow at 25℃) 


6.49 8.02 8.0 6.96 7.0 


 
 


2. Roles of volatile cyclic silicones in personal care products. 
 
In recent development of cosmetic products, cosmetic industry has been invested considerably to utilize 
efficacies of Cyclosiloxanes for a variety of cosmetic products as follows, 
  
*Highly volatile 
*Colorless, transparent and odorless 
*Water-repellent and oil-repellent 
*Highly oxygen-permeable 
*Highly safe as a cosmetic ingredient with low irritancy potential 
*Wide solubility of silicone resins or oily ingredients 


*Gives silky smooth touch to cosmetic products when applied on skin  
 
In the next following section, examples of excellent properties of Cyclosiloxanes are described with respect to 
functions in cosmetic products. These properties are essential features of Cyclosiloxanes in cosmetic products 
in order to meet wide variety of expectations of consumers [1, 2, 3, 4]. 
 
【Hair care products】 
For hair care products, there are needs such as to improve hair texture after application to keep hair style. 
Leave-on hair care products, e.g. hair treatment, should be easy to comb with smooth texture and leave 
moisture and radiance to hair.  In order to achieve these functions, silicone polymers or silicone emulsions 
dissolved in Cyclosiloxanes have essential roles. Especially, Cyclosiloxanes dissolves highly polymerized 
dimethyl silicones, frequently used in hair treatment products, to result in a thin film evenly covering the 


surface of hair.   
 
【Foundation / Mekeup products】 
Foundations should have a function of concealing fine wrinkles, skin pores and pigment spots and provide a 
unified, natural skin finish. Also, makeup products add colors effectively on a face for makeup effects. Silicone 
resins dissolved in Cyclosiloxanes give a strong film on a skin after evaporation to provide long lasting effect 
for foundations or makeup products. This film gives appropriate moisturizing effect together with a protective 
barrier allowing skin to breathe at the same time. 



https://echa.europa.eu/home

http://satellite.mpic.de/henry/browse/
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High skin compatibility of Cyclosiloxanes make foundations or makeup products applicable to sensitive face or 
mucous membrane as well.   


 
【Sunscreen product】 
Sunscreen product also requires comfortable texture with long lasting and water resistance in order to provide 
effective UV protection for both daily life and leisure use.  Choice of silicone resins in Cyclosiloxanes is essential 
for long lasting effect and high water resistance in terms of appropriate film formation with easy applicability 
and non-greasy texture.  
 
Safety is also important for sunscreen products since they are applied on a large part of the whole body.  Thus, 
safeness of Cyclosiloxanes contributes to application of sunscreen product to whole body.  
 
As mentioned above, Cyclosiloxanes (D4, D5 and D6) are widely used in a variety of formulations as 
irreplaceable solvent to dissolve various silicone polymers of necessary functions.   


We have great difficulties in finding alternative ingredients not due to cost or time for development but due 
to unique physicochemical properties of them.  We believe the opinion of ECHA is not realistic on replaceability 
of Cyclosiloxanes (D4, D5 and D6) with respect to their functions in cosmetic products.     
 
 


3. Wash-off Restriction and Practical mitigation of environmental emission 
 
The Cosmetics Industry would like to reiterate the significant decline of emissions to the aquatic environment 
following the introduction of the D4 and D5 wash off REACH restriction in January 2018 (2018/35/EC). This is 
supported by environmental monitoring report submitted to ECHA by CES. The downward trend is expected 
to continue following the deadline of the wash off Restriction [6, 7, 9, 19]. 


 


 
4. Our Concern on REACH restriction proposal for leave-on Cosmetics 
 
During the previous wash-off restriction process for D4 and D5, JCIA and Global Cosmetic sectors made it clear 
that the appropriate risk management option for these substances is to place a restriction on wash-off 
personal care products because use of D5 in leave-on products “do not result in significant emissions to water 
as D4 and D5 evaporate rapidly after use and before they can be removed by washing.” [7] 
 
Updated scientific evaluation clearly suggests that the residual of washed D5 was not measured within 4 hours 
after application of the leave-on cosmetics. Montemayor et al. gives measured concentrations of D5 in Leave-
on cosmetic products [8]. The residual of washed off D5 was 100%, 0.21%, 0.12% and 0.11% respectively at 0, 
4, 8 and 24 hours after application of the product [Table]. Additionally, a latest statistical assessment of the 
length of time between application of leave-on products and washing off has been performed by Crème Global 
in 2018-19, which included analysis of general 396,775 events of using cosmetics by European consumers [7, 
16, 17, 18]. The report evaluated that only 0.03% of the total tonnage of D5 in leave-on cosmetic products is 
released to wastewater and degraded or evaporated during wastewater treatment plants [7]. These data 
clearly demonstrate that the emission from leave-on products into water environment is almost negligible, 
due to evaporation of D5 into the air during the skin/hair application and during wastewater treatment at 
WWT plants [5, 6, 7]. It is important that persistence of D5 is observed in sediments only. Leave-on use of D5 
is not contributed to environmental release to sediments in the ocean [5, 6]. 







JAPAN COSMETIC INDUSTRY ASSOCIATION 


6TH FL., METRO CITY KAMIYACHO, 1-5, TORANOMON 5-CHOME, MINATO-KU 


TOKYO, JAPAN 105-0001 
TEL: +81 3 5472 2530 FAX: +81 3 5472 2536 


 


 


 
Table2.  The residual percentage of D5 in wastewater after washing off the leave-on Skin Care Products per 
time interval (Montemayor et al.) [8]. 
 


Time interval Initial 4h 8h 24h 


D5 Residual 100% 0.21% 0.12% 0.11% 


 
 
5. Environmental exposure and fate of Cyclosiloxanes  
 
According to the Canadian and Australian latest reviews of Siloxanes environmental fate, the key findings are 
consistent: “there is negligible risk to water column and sediment receptors from Siloxanes discharged from 
MPF facilities after onsite wastewater treatment or from municipal WWTPs  (Waste Water Treatment Plants) 
that may treat a mix of industrial and consumer wastewater” [11, 12]. 
 
D5 shows the specific physic-chemical property at around normal temperature, such as low Water solubility 


(0.017 mg/L at 23℃) and high Henry's Law Constant (3,342,000 Pa m3/mol at 25℃). These data indicate 
Siloxanes are easy/rapidly evaporating into the air. It may course Siloxanes drop down with rain into the water 
environment again. In that case, these Siloxanes are also evaporated again to the air from the surface of water, 
because of its physic-chemical property [5, 6, 7, 9]. SIAJ (Silicone Industry Association of Japan) also shows the 
scientific review of the lifecycle of volatile Siloxanes (VMS) in air environment. Their report suggested that “In 
air, VMS are degraded in the presence of sunlight, ultimately to silica, water and carbon dioxide.” And “On 
account of their relatively short atmospheric life they do not reach the upper atmosphere to affect the ozone 
layer.” [15] 
 
 


6. Global Harmonization for vPvB/PBT evaluation 
 
We believe that global harmonization of current chemical risk management is highly important. In case of 
internationally common chemicals, risk assessment and risk management with sound science should be 
shared to avoid misguiding of risk assessment and to develop/maintain global harmonization [10, 11, 12, 22, 
23, 24, 25]. In this REACH proposal, these Cyclic siloxanes are categorized as PBT [21]. However, the Chemical 
Substance Control law in Japan, at least, D5 was not regarded as PBT because of lack of toxicity. Although D4 
and D6 are categorized as monitoring substances instead of PBT, none of these Cyclosiloxanes are prohibited 
for use in cosmetics in Japan [10]. Considering the situation in Japan, we believe there is no sufficient scientific 
evidence to conclude PBT judgment of these substances. 
 
Other science based regulatory review also concluded not to restrict the current use of D5 in direct use [11, 
12]. For instance, a front-end risk based approach on vPvB/PBT assessment, Canadian Authority’s WoE 
(Weight-of evidence) evaluation of the date for Cyclic siloxanes concluded D5 are not bioaccumulative and 
persistence is observed in sediments only [11, 22]. The Canadian Board of Review for their chemical regulation 
evaluated that D5 does not biomagnify through the food chain; and that there is no evidence which 
demonstrates that D5 is toxic to any organisms tested up to the limit of solubility and therefore “D5 will not 
accumulate to sufficiently great concentrations to cause adverse effects in organisms in air, water, soils or 
sediments.” [11, 22, 23, 24, 25] 
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The Australian review also concluded that these siloxanes are hydrophobic and that “these chemicals are 
expected to dissipate rapidly from the water column by a combination of volatilization, hydrolysis and 
partitioning to suspended particulate matter and sediments” and therefore “The direct risks to aquatic life 
from exposure to these chemicals at expected surface water concentrations are not likely to be significant.” 
[12] 
 
In general, vB judgment is based on result of a test evaluating BCF. With this evaluation, usual environmental 
monitoring corresponds well to bioconcentration as seen for chemicals such as PCB. However, in the case of 
cyclosiloxane (D4), a discrepancy is observed in publicly available monitoring results of bioaccumulation in an 
actual environment [13, 14, 24]. This result demonstrates that solely use of BCF is not appropriate for 
assessment of environmental impact of chemicals. In addition, the judgments of vPvB for D5 and D6 by ECHA 
are based on BCF data determined in a closed system, however it is reported that cyclic volatile methyl 
siloxanes show lower bioconcentration due to their superhydrophobicity [5, 6, 13, 14]. These results suggest 
that various parameters should be applied in order to assess bioconcentration and/or bioaccumulation impact 
of substances with properties of cyclosiloxanes (hydrophobicity and volatility). 
 
According to the international PBT assessment guidance [13, 20], the criteria set out in REACH for the 
characterization of PBT and vPvB properties might be not appropriate for siloxanes. The REACH regulation 
specifically states that the criteria for PBT and vPvB properties identified in Annex XIII of the regulation only 
apply to “organic substances, including organo-metals”. The siloxanes under question should therefore not be 
examined under these criteria because they are not purely organic substances. D4, D5, and D6 are constituted 
of an inorganic back bone chain of silicone and oxygen atoms as well as organic side groups [6, 7, 9, 13, 14]. 
As such, these compounds have a “hybrid” nature and properties that differ significantly from other “purely” 
organic compounds. In our view, the improper application of the Annex XIII criteria for D4 and D5 has led to 
controversial findings regarding bioaccumulation and persistence and subsequently towards burdensome and 
unnecessary regulatory restrictions [5, 6, 7, 9, 20]. 
 
 
7. Lack of Risk Assessment of Cyclosiloxanes (D4, D5 and D6)  
 
It should be noted that risk characterization of D4, D5 and D6 were not performed in the ECHA Restriction 
Report. The risk to environmental concern from exposure to Cyclosiloxanes is determined by comprising the 
PECs in freshwater/marine water to Predicted No Effect Concentrations (PNECs) [5, 6]. For human health, the 
risk is determined by comparing the predicted environmental concentration s (PECs) in air to the Derived No-
Effect Levels (DNELs) [5, 6]. 
 
According to the specific risk characterization of Cyclosiloxanes for REACH purpose [5], for water environment 
the RCR values is <1.1 x 10-3, that is a safety margin of just under 1000. For human health, risk assessment of 
Siloxanes via air results in the RCR value to be 6.5 x 10-7 (D4), 6.2 x 10-6 (D5) and 6.5 x 10-7 (D6) respectively, to 
put it another way the risk has a safety margin of around million [5, 6]. 
 
The RCR values indicate that the risk to aquatic environment from water and to humans from air is very far 
from being a concern. Given that the substances are suspected to be vPvB/PBT on the basis of persistence in 
aquatic sediment, the report was concluded that the risk indicates by ECHA from the substances in the air 
compartment and the pelagic water compartment are very low and do not merit further regulation to control 
such a negligible risk [5]. 
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8. Conclusion 
 


In conclusion, there are not sound scientific grounds enough to justify the restriction report of D4, D5 and D6 
as PBT/vPvB. We request ECHA to carefully reconsider the restriction of volatile Cyclosiloxanes (D4, D5 and 
D6. The proposal from ECHA is not only scientifically inappropriate but also a cause of severe economic 
damages in international cosmetic industry, as well as undermining consumers’ benefits.  For the purpose of 
evaluation of realistic risk of these related compounds, we shall use risk assessment approach. However, the 
proposal by ECHA “possibility of unpredictable long-term effects due to possible accumulation in ecosystem” 
is not justified even in aquatic environment by risk assessment with weight of evidence approach using 
available scientific data. At least, we believe the restriction of volatile Cyclosiloxanes in leave-on products has 
nothing to do with environment as their effects are virtually non-existent because of evaporation and 
decomposition to silicon dioxide, earth material, in the air after application. 
 


We appreciate to have an opportunity to comment on ECHA’s proposal and sincerely request to reconsider 


the restriction regarding use of volatile Cyclosiloxanes (D4, D5 and D6) in cosmetic products. 


 
Respectfully yours,  
 
 
Yamamoto Junji 
Senior Managing Director 
Japan Cosmetic Industry Association (JCIA) 
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Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) − 
Comments for Annex XV restriction report 


Position of the Polish Union of Cosmetics Industry 
 
 


In April 2017, ECHA initiated a new Restriction Process for the use of D5 and D6 above 0.1% in leave-on and other 
consumer and professional products. In the summer of 2017, a Call for Evidence was launched by ECHA. 
 
The cyclic methyl siloxanes Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) are key 
ingredients in many categories of cosmetic products, such as make-up products, hair care products or facial products. 
In certain products silicones are present in concentrations up to 100%, so they are the only component of the product. 
Examples of product groups containing more than 70% of siloxanes are make-up products (primers, bases applied under 
make-up), make-up removers, hair serums and oils. Make-up foundations are important and specific product category 
where silicones are particularly difficult to replace. The content of D5 and D6 in foundation is 5-15% only, but these are 
main ingredients of the oily phase of the emulsions. Moreover, silicones are used as emollient ingredients (skin 
conditioning), hair conditioning, cleaning and as solvents. 
 


It should be noted that cyclic silicones are characterized by specific polarity, which affects their unique physico-chemical 


properties. Silicones D5 and D6 have a unique effect on the sensory properties of the product − they do not cause the 


"greasiness" effect and do not create an oily, sticky layer on the surface of the skin. Due to these properties, there is 


concern that products formulated without silicones will not have the same properties as the silicones product and thus 


will perform differently during consumer use. The described in-use properties of products due to the silicones use are 


highly desired by the consumers. D5 and D6 silicones provide the unique sensorial properties of products. Among 


others, they give a "silky touch" effect on the skin / hair, which is particularly appreciated by consumers and could be 


difficult to replaced by other ingredients. Due to their volatility, these substances evaporate quickly from the surface of 


the skin and hair without causing any greasiness effect.  


 


According to our knowledge, there are some known alternatives, proposed by the raw materials suppliers in the market. 
Currently, replacements such as: Dimethicone, Isodecyl Neopentanoate, Dicaprylyl Carbonate, Undecane, Tridecane, 
Dicaprylyl Ether, Propylheptyl Caprylate, Caprylyl Caprylate/Caprate, Hydrogenated Farnesene and Coco-Caprylate are 
available for some time. They are tested by the cosmetics manufacturers as D5 and D6 alternatives in leave-on and 
rinse-off cosmetic products. There are also available alternatives are alkanes (C13-15, C15-19) but they are subject to 
excise tax procedures, so the purchase of such raw materials cause administrative burden. Moreover the alkanes are 
not suitable for some applications, e.g. cause unacceptable weigh hair down and greasiness when used in hair and skin 
products. It is currently impossible to fully assess replaceability of D5 and D6, however, efforts are made by the 
cosmetics industry. On the basis of current knowledge replacement of D5 and D6 in leave-on cosmetic products will be 
a complex and lengthy process. There is no one-to-one substitution strategy that will comprehensively address all of 
the key performance benefits that are derived from these key ingredients. Each product must be reformulated 
separately as alternatives to particular cyclosiloxane are different in various finished products. The Union cannot agree 
with the conclusion made by ECHA that the presence on the market of products with and without D5 and D6 indicates 
that they can be replaced in all product categories. As mentioned, it can't be easily done in at least some categories, in 
particular makeup products and hair products. Alternative raw materials cause weigh hair down, improper spreading of 
make-up products − smearing, slipping. What further raises our concern available alternatives are much more expensive 
than currently used silicones. 
 


Therefore, transitional period (5 years) proposed by ECHA raises our concerns and doubts. Based on these complexities, 
we assume that potential reformulation efforts could take longer than 5 years in case of certain products of product 
categories. Product categories such as makeup products, makeup removers, hair products, due to the lack of suitable 
alternative raw materials, will need longer time for reformulation. The time that will be needed is difficult to indicate as 







 


 


it depends on the availability of alternative raw materials. Therefore, not only internal producer departments (R&D) 
would be engaged but the producer is dependent on external stakeholders. Some alternatives are currently being 
tested, but the test results are unsatisfactory. There is no one-to-one replacement to D5 and D6 siloxanes. Appropriate 
product rheology cannot be achieved with the replacement to only one alternative and mixtures of various alternatives 
are necessary. Moreover, replacement requires product by product approach. It is cause that products cause stinging 
eyes (replacements show higher rate of migration than silicones that stay on the skin and then evaporate). 
Unusual, reactions of the product mass with packaging were frequently observed during D5 and D6 replacement. 
Products ingredients pass through the packaging e.g. off polypropylene, polyethylene, they also frequently damage the 
packaging. 
 
Comprehensive replacement D5 and D6 in leave-on cosmetic products process must include: 


• Research of suitable alternatives and their regulatory compliance and availability, 


• Reformulation of products at laboratory level: dismantling and rebuilding of each product formulation, require 
significant amount of attempts, 


• Doing all necessary tests according to requirements of the regulation 1223/2009/EC on cosmetic products:  


o stability tests of formulation,  


o packaging tests including compatibility and stability tests, 


o microbiological quality tests, 


o skin compatibility (e.g. dermatological) tests, 


o tests for claims support. 


• Demonstrating that the formulation is safe for consumer use – carrying out the safety assessment and preparing 
Product Information File including Cosmetic Product Safety Report,  


• Packaging modification, 


• New manufacturing technology, 


• Industrial development (distribution, marketing and other activities related to launching a new product). 


 


Given these facts, a longer transitional period is needed to enable the cosmetics industry to:  


• Achieve full substitution (reformulation) of D5 and D6 containing leave-on products. If insufficient time is 
allowed for complete reformulation the implication will be removal of products from market leading to 
significant disruption in product availability to the consumer and cost to industry, 


• Achieve timely turnover of D5 and D6 containing leave-on products already placed on the market and available 


in the delivery chain - to avoid  unnecessary products withdrawal. Many personal care products have a shelf life 


of several years. Withdrawal of products already placed on the market would lead to unnecessary product waste 


and would be burden for the environment.  


 


All these necessary steps will require considerable amount of human work and costs that cosmetic products producers 


will have to bear. 


 
It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic products − to keep and ensure 
the high quality of products expected by the consumers. The reformulation process should not limit the consumers’ 
choice and acceptance of products, especially make-up and hair products, as those categories are expected to the the 
most challenging in reformulation process. This is because siloxanes give products of categories mentioned - unique 
and specific application properties. Silicones remain on the skin and hair surface after application. They form a film, a 
thin layer, giving unique experience of smoothness and ease of speading. On hair silicones gives set of unique properties: 
act anti-static (i.e. prevent static), make combing easier or and gives shine including damaged or coloured hair. On the 
face D5 and D6 deliver complexion smoothing, non-greasiness (important for oily and acne skin) and ease of application, 
tha latter highly important in make-up products. The layer formed by silicones is, however, permeable to other 
chemicals, including water and gas molecules. 







 


 


 


If producers do not have sufficient time to carry out reformulation process and final placed products do not correspond 


with consumers preferences, this may lead to develop of a "grey area". Consumers could massively start to buy products 


containing  D5 and D6 online from outside the EU , as these product would have much better sensorial properties.  


 


This document is a complemented position, contained additional information posaed by the Committee for Socio-


Economic Analysis (SEAC) during first step of public consultation carried out in May 2019. Questions posed by SEAC 


experts and Union’s answers were additionally presented as Annex I to hereby document. 


 


 
Version 2. Warsaw, 20 September 2019 
 


The Polish Union of Cosmetics Industry is the cosmetic industry's strong voice in Poland. Sixteen years of experience 
in representing cosmetic industry's  interest makes us a reliable partner in the development industry business 
environment. The Union gathers over 180 all sizes companies including big Polish cosmetic companies, international 
corporations and strong representation of SME’s. The Union has strong partners in the Polish Confederation Lewiatan 
and Cosmetics Europe. 


 
 


  







 


 


Annex I 


Additional information to the comments for Annex XV restriction report  
on Decamethylcyclopentasiloxane (D5) and Dodecamethylcyclohexasiloxane (D6) 


Questions from SEAC and Union’s answers after 1st step of public consultations in May 2019  
 


• From your response: “In certain products silicones are present in concentrations up to 100%.” 
 


Rapporteurs’ question: Please, can you indicate which product groups (product groups) may contain more than 


70% of siloxanes? 


 


Respondent's answer: Examples of product groups containing more than 70% of siloxanes are make-up products 


(primers, bases applied under make-up), make-up removers, hair serums and oils.. Make-up foundations are 


important and specific product category where silicones are particularly difficult to replace. The content of D5 


and D6 in foundation is 5-15% only, but these are main ingredients of the oily phase of the emulsions. Moreover, 


silicones are used as emollient ingredients (skin conditioning), hair conditioning, cleaning and as solvents. 


 


• From your response: “According to our knowledge, there are some known alternatives, proposed by the raw 
materials suppliers in the market. It is currently impossible to fully assess replaceability of D5 and D6, however, 
efforts are made by the cosmetics industry.” 


 


Rapporteurs’ question: Some of the known alternatives are mentioned further on in your comments. Are these 


the only known potential alternatives or are there more potential alternatives available? 


 


Respondent's answer: According to our knowledge, there are some known alternatives, proposed by the raw 


materials suppliers in the market. Currently, replacements such as: Dimethicone, Isodecyl Neopentanoate, 


Dicaprylyl Carbonate, Undecane, Tridecane, Dicaprylyl Ether, Propylheptyl Caprylate, Caprylyl 


Caprylate/Caprate, Hydrogenated Farnesene and Coco-Caprylate are available for some time. They are tested 


by the cosmetics manufacturers as D5 and D6 alternatives in leave-on and rinse-off cosmetic products. There 


are also available alternatives are alkanes (C13-15, C15-19) but they are subject to excise tax procedures, so the 


purchase of such raw materials cause administrative burden. Moreover the alkanes are not suitable for some 


applications, e.g. cause unacceptable weigh hair down and greasiness when used in hair products. 


 


• From your response: “On the basis of current knowledge replacement of D5 and D6 in leave-on cosmetic 
products will be a complex and lengthy process. Therefore, transitional period (5 years) proposed by ECHA 
raises our concerns and doubts. Based on these complexities, we assume that potential reformulation efforts 
could take longer than 5 years in case of certain products of product categories.” 


 


Rapporteurs’ question: Can you indicate for which products or product categories a longer period than 5 year 


in necessary? You further indicate that the alternatives are tested by the cosmetics manufacturers as D5 and 


D6 alternatives in leave-on and rinse-off cosmetic products. Are there any results of these tests and do you have 


any idea what time reformulation will take for the different product groups? 


 
Respondent's answer: The time that will be needed is difficult to indicate as it depends on the availability of 
alternative raw materials. Therefore, not only internal producer departments (R&D) would be engaged but the 
producer is dependent on external stakeholders. Some alternatives are currently being tested, but the test 
results are unsatisfactory.  







 


 


There is no one-to-one replacement to D5 and D6 siloxanes. Appropriate product rheology cannot be achieved 
with the replacement to only one alternative and mixtures of various alternatives are necessary. Moreover, 
replacement requires product by product approach. It is cause that products cause stinging eyes (replacements 
show higher rate of migration than silicones that stay on the skin). 
Unusual, reactions of the product mass with packaging were frequently observed during D5 and D6 
replacement. Products ingredients pass through the packaging e.g. off polypropylene, polyethylene, they also 
frequently damage the packaging. 
 


• From your response: “It is currently impossible to fully assess replaceability of D5 and D6, however, efforts are 
made by the cosmetics industry. On the basis of current knowledge replacement of D5 and D6 in leave-on 
cosmetic products will be a complex and lengthy process. There is no one-to-one substitution strategy that will 
comprehensively address all of the key performance benefits that are derived from these key ingredients. Each 
product must be reformulated separately as alternatives to particular cyclosiloxanes are different in various 
finished products.” 


 


Rapporteurs’ question: You indicated the fact that currently it is impossible to fully assess replaceability of D5 
and D6. You also indicated that efforts are already being made by the cosmetics industry. Can you indicate which 
steps have made to replace D5 and D6 in leave on cosmetics? E.g. research of suitable alternatives, 
reformulation of products at laboratory scale, necessary testing, safety of the product, etcetera and what time 
you realised/expect for each step? 
 
Respondent's answer: At the moment the industry has carried out: research of suitable alternatives and their 
regulatory compliance and availability, reformulation of products at laboratory scale, necessary testing (so far 
stability tests of formulation, packaging tests including compatibility and stability tests) according to 
requirements of the regulation 1223/2009/EC on cosmetic products, internal application tests. The results are 
unsatisfactory at this stage. 
 


• From your response: “It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic 
products - to keep and ensure the high quality of products expected by the consumers.  The reformulation 
process should not limit the consumers’ choice and acceptance of products, especially make-up and hair 
products, as those categories are expected to the most challenging in reformulation process.” 


 


Rapporteurs’ question: Why are the make-up and hair products the most challenging? Has that to do with the 
amount of D5 and D6 present in the products or with the special character of these products and to find 
alternatives that exhibit the same characteristics? 
 
Respondent's answer: It is important for the cosmetics industry while replacing D5 and D6 in leave-on cosmetic 
products − to keep and ensure the high quality of products expected by the consumers. The reformulation 
process should not limit the consumers’ choice and acceptance of products, especially make-up and hair 
products, as those categories are expected to the the most challenging in reformulation process. This is because 
siloxanes give products of categories mentioned - unique and specific application properties. Silicones remain 
on the skin and hair surface after application. They form a film, a thin layer, giving unique experience of 
smoothness and ease of speading. On hair silicones gives set of unique properties:, act anti-static (i.e. prevent 
static), make combing easier or and gives shine including damaged or coloured hair. On the face D5 and D6 
deliver complexion smoothing, non-greasiness (important for oily and acne skin) and ease of application, tha 
latter highly important in make-up products. The layer formed by silicones is, however, permeable to other 
chemicals, including water and gas molecules. 
 


• From your response: “These substances are used as emollient ingredients (skin conditioning), hair conditioning, 
cleaning and as solvents. It should be noted that cyclic silicones are characterized by specific polarity, which 
affects their unique physico-chemical properties. Silicones D5 and D6 have a unique effect on the sensory 







 


 


properties of the product. Due to these properties, there is a fear that products formulated without silicones 
will not have the same properties as the silicones product and thus will perform differently during consumer 
use.” 


 


“D5 and D6 silicones provide the unique sensorial properties of products. Among others, they give a "silky 


touch" effect on the skin / hair, which is particularly appreciated by consumers and could be difficult to replaced 


by other ingredients. Due to their volatility, these substances evaporate quickly from the surface of the skin and 


hair without causing any fat effect.” 


 


“Silicones D5 and D6 have a unique effect on the sensory properties of the product − they do not cause the 


"greasy" effect and do not create an oily, sticky layer on the surface of the skin. Due to these properties, there 


is a fear that products formulated without silicones will not have the same properties as the silicones product 


and thus will perform differently during consumer use.” 


 


Rapporteurs’ question: In the restriction proposal it is indicated that within each product group, there are 


products with and without D4,D5 and D6. These data suggest that D4,D5 and D6 can be replaced in these 


product groups. Do you agree with that conclusion and in case you are not can you substantiate your opinion? 


 


Respondent's answer: The Union cannot agree with the conclusion made by ECHA that the presence on the 


market of products with and without D5 and D6 indicates that they can be replaced in all product categories. 


As mentioned, it can't be easily done in at least some categories, in particular makeup products and hair 


products. Alternative raw materials cause weigh hair down, improper spreading of make-up products − 


smearing, slipping. What further raises our concern available alternatives are much more expensive than 


currently used silicones. 
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Annex XV Restriction  


 


Substance names: Octamethylcyclotetrasiloxane (D4), 


Decamethylcyclopentasiloxane (D5), 


Dodecamethylcyclohexasiloxane (D6) 


EC numbers:  209-136-7, 208-764-9, 208-762-8 


CAS numbers:  556-67-02, 541-02-6, 540-97-6 


 


Date: 20th September, 2019 


 


Introduction 


 


Dow would like to thank the European Chemicals Agency (ECHA) for this opportunity to provide 


feedback on the Annex XV dossier proposing a REACH restriction on siloxanes D4, D5 and D6 in 


consumer and professional applications.  


 


We would like to express our full support for the comments submitted to this consultation by Silicones 


Europe (CES). In this paper, we also want to underline a number of specific concerns with the sections 


of ECHA's restriction proposal covering emissions to air, potential re-deposition to surface media, and 


the use of modelling to support restricting such emissions.  


 


With respect to the risk assessment conducted for its restriction dossier, we note that ECHA relies to 


a significant degree on an "environmental stock" scenario for D4, D5 and D6 based on multi-media 


environmental fate modelling using SimpleBox. According to ECHA, the model takes into account the 


partitioning behaviour (between environmental compartments e.g. water and sediment) of D4, D5 


and D6 as well as the degradation of the substances. 


 


When considering overall emissions of D4, D5 and D6, it is important to take into account that the 


existing REACH restriction on D4 and D5 in wash-off personal care products, endorsed by the RAC, is 


based on an understanding that potential risks from D4 and D5 are associated primarily with the 


aquatic compartment. Releases of D4 and D5 to the atmosphere were thought unlikely to result in any 


significant re-deposition to surface media and, in the absence of adverse effects on air-breathing 


organisms, their impacts were considered to be negligible. Furthermore, the only study suggesting 


that cyclic siloxanes may re-deposit to surface media (Sanchis et al, 2015) has been widely discredited 


within the scientific community (Warner et al, 2015; Mackay et al, 2015).  


 


 


 


Multi-Media Fate Modelling 
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Despite this, there appears to be a view based on the multi-media fate modelling, that releases to air 


are also of concern and may lead to accumulation of D4, D5 and D6 in aquatic sediments. It is our 


strong view that this model does not provide the scientific basis for such a conclusion with anything 


approaching the required degree of scientific confidence. We strongly encourage RAC to reconsider a 


number of key methodological issues with the modelling conducted by ECHA as follows (in line with 


the CES comments):  


 


i. The Environmental Stock modeling approach, as applied by ECHA for these substances is not 
designed to accurately address re-deposition of D4, D5 and D6 and is not able to sustain 
reliable conclusions in this area.  


ii. The application of the environmental stock modelling has not been carried out in accordance 
with the well accepted principles of “Good Modelling Practice (GMP)” as outlined by Buser et 
al. (2012).  


iii. It is not possible to reproduce the outcomes reported in the Annex XV dossier or Annex B.   
iv. The critical atmospheric rates given as ‘reaction rates’ are really rate constants with units of 


reciprocal seconds (this is a fundamental error). 
v. There is a lack of clear documentation of the selected parameters throughout the required 


model inputs. 
vi. The documentation is insufficiently clear on how critical parameters for these substance (such 


as the organic carbon partition coefficient (Koc)) were manually changed/inputted in each line 
of the model as required by this version of SimpleBox.   


vii. The emission scenario provided is not typical, since no emission to sludge was incorporated in 
the modelling work. This may cause an overestimation of the concentrations to sediment.  


viii. ECHA acknowledges (as noted in section 2.4.2. The relative importance of releases to air 
versus the aquatic compartment of the Annex XV dossier) that the environmental stock 
modelling performed using SimpleBox4 and reported in Section 1.5.4 was “not intended to 
provide a definitive estimate of the environmental behaviour of D4, D5 and D6 but rather 
indicative estimates of the proportion of substance releases that remains “unreacted” in  the 
environment after relevant fate processes are taken into account .”    


 


Scientific Evidence 


 


Furthermore, we note that ECHA's PBT guidance1 states that "with respect to the results of the 


distribution modelling results, they should only be regarded as qualitative or semi-quantitative and a 


case-by-case evaluation of the results is needed". In the interests of robust scientific assessment, we 


would consequently encourage RAC to also take into account the significant scientific evidence that 


already demonstrates the negligible potential for re-deposition to surface media following air 


emissions of D4, D5 and D6. This evidence includes: 


 


• The 2016 AMAP Assessment of Chemicals of Emerging Arctic Concern (AMAP, 2017), which 


concluded that “even under Arctic conditions, atmospheric deposition of cVMS is unlikely to 


occur due to its inherent volatility. Exposure to cVMS in Arctic regions is primarily from local 


sources such as human settlements. Due to limited wastewater treatment in such 


settlements, wastewater inputs are major sources of cVMS to aquatic environments in the 


Arctic.”  


• Xu and Wania (2013 and 2019) further demonstrated using the most appropriate models (e.g. 


the OECD Tool by Wegmann et al., 2009 and GloboPOP by Wania 2003) that although D4, D5 


                                                             
1 https://echa.europa.eu/documents/10162/13632/information_requirements_r11_en.pdf  



https://echa.europa.eu/documents/10162/13632/information_requirements_r11_en.pdf
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and D6 can travel long distances in the atmosphere, they have little potential for deposition 


to surface media in remote systems.   


• This was confirmed by Kim et al., 2018 when the GloboPOP model (Wania 2003) again 


predicted low absolute Arctic Contamination Potential (ACP) for all cVMS.  


 


Adopting a Robust Scientific Methodology 


 


Where there is a major disagreement between model predictions (OECD Tool by Wegmann et al., 2009 


and GloboPOP by Wania 2003) and a single reporting of measured data such as with the Sanchis study, 


it should be explicitly allowed that this may point to issues with the measurements in the field.  In this 


particular case, other robust modelling tools and all other credible remote monitoring data support 


that these substances do not back deposit.  In these circumstances, and noting the far-reaching 


consequences of the outcome, it is not in line with good scientific practice  to rely on one single and 


highly disputed paper to support concerns regarding D4, D5 and D6 emissions to air. A robust scientific 


methodology would clearly demand that the study concerned is subject to the normal scientific 


processes of replication and validation before attempting to draw reliable conclusions.  


 


Conclusion  


 


Thus we would urge in this case that in order to come to any meaningful conclusions on concerns 


resulting from emissions to air and potential re-deposition to surface media, an in-depth assessment 


of the current state of the science should be completed and fully taken into account by the RAC. We 


would note that such an opportunity has not been provided to date by the Annex XV dossier. 


 


We remain available to discuss the evidence presented above with ECHA in further detail and will 


continue to contribute to the ongoing restriction process as a company and through relevant industry 


associations. 


 


//ends//  
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ECHA D4/5/6 Restriction proposal – comments on 


modelling  


Reference: PFA.932.004.002 


1. Purpose and summary 


PFA-Brussels has already submitted a report to the public consultation regarding an overview 


of the restriction proposal in general terms.   


 


In the Annex XV dossier (proposal for a restriction), ECHA have presented modelling work 


using SimpleBox 4.01. There is a lack of transparency in this modelling which does not allow 


a proper scrutiny of the environmental fate. Nevertheless, the modelling presented by ECHA 


may be appropriate for the stated purpose of estimating the proportion of substance released 


that remains ‘unreacted’ in the environment after relevant fate processes are considered. 


However, it does not address the question of whether releases to air result in significant 


concentrations in water/sediment (i.e. does back deposition occur).  


 


This present note focuses on environmental modelling (using the EUSES model) to determine 


environmental concentrations of the cyclic volatile methylsiloxane substances (based on D4) 


after releases to different compartments. This allows us to address the question of whether 


releases to air result in significant concentrations in water/sediment. This is a key question 


because “the key impacts that would be addressed by a proposed restriction would appear to be 


those that occur in the aquatic compartment.”1 Therefore, if releases to air do not result in 


deposition to water, then they are not significant. 


 


It is important to note in this context that environmental fate models such as EUSES and 


SimpleBox will never predict zero flux between one compartment and another, or zero mass in 


any compartment. However, concentrations may be so low that they are unmeasurable; limits 


of detection for cVMS in water are in the ng/l range for water and µg/kg range for soil/sediment 


(see Chemical Safety Report). 


 


PFA-Brussels concludes that: 


 


 
1 page 41 of Annex XV dossier 
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• Cyclic volatile methylsiloxanes (cVMS) released via air and water are primarily present 


in air at the Regional and Continental scales. 


 


• Releases in air contribute to only a tiny fraction (<0.1%) of the amount that ends up in 


water and sediment – i.e. there is negligible ‘back-deposition’ from air to water.  


 


• When cVMS are released only to air, the predicted concentrations in water and sediment 


are several orders-of-magnitude below limits of detection. 


 


• Transport to remote areas (i.e. Arctic) is via air and not by oceanic transport. Once in 


the Arctic, by far the majority of the mass remains in the air compartment (>99.9%), 


deposition to water and soil is negligible. The predicted amounts in remote Arctic 


locations (soil, sediment and water) are very low, in terms of both absolute mass and 


concentration. It would not be possible to measure these concentrations. 


 


• It is clear, from the modelling work presented here and previous work presented in the 


Chemical Safety Report (CSR), that releases to air do not contribute in any significant 


way to other compartments. Therefore, it is not appropriate to conclude that the 


substances present a risk to the environment based on all releases to all media. 


Moreover, there is no evidence that releases to air cause any environmental impacts.  


 


• Distribution processes, including negligible back deposition, support the existing 


knowledge from measurements and modelling (summarized in the REACH registration 


dossier chemical safety report) and do not support the finding of Sanchis et al., (2015). 


 


The supporting research for these conclusions is in Annex A (below). 
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Annex A 


The environmental fate of D4 


1. Introduction 


There is an ongoing debate on whether ‘back deposition’ (the fraction of a substance released 


to the air that is deposited to water or soil via e.g. precipitation) of cyclic volatile methylsiloxane 


(cVMS) could contribute to increased concentrations in environmental compartments. Current 


knowledge on the environmental behaviour of cVMS (based on modelling as well as 


experimental data) shows that because of the high volatility of cVMS there is negligible back 


deposition to the aquatic environment (freshwater or marine water) or soil.  However, it has 


been reported that deposition of cVMSs has resulted in the presence of cVMS in aquatic species 


and soil in a remote area (i.e. Antarctic) (Sanchis et al., 2015). These data, however, have been 


criticized by academics and industry (Mackay et al., 2015; Warner et al., 2015). Issues 


regarding the sample collection and processing, quality control and analysis were identified. 


Also, reported concentrations in Antarctic soil and biota were believed to be too high as they 


were comparable to concentrations reported in Europe close to point sources. 


 


The work reported below considers the environmental distribution of 


octamethylcyclotetrasiloxane ‘D4’ (CAS 556-67-2; EC 209-136-7) based on estimated releases 


using EUSES 2.1.22 and investigates the relative importance of the release routes on 


concentrations in environmental compartments. This provides further information on the extent 


to which back deposition occurs.  


 


 


 


 


 


  


 
2 https://ec.europa.eu/jrc/en/scientific-tool/european-union-system-evaluation-substances 
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2. Environmental fate modelling 


2.1 Physico-chemical properties 


 


The model EUSES 2.1.2 was used for environmental fate modelling. Based on physico-


chemical and environmental properties and release estimates, concentrations were calculated in 


various environmental compartments (i.e., air, water and soil) at a Regional, Continental and 


Arctic scale3. 


 


The physico-chemical properties of D4 (obtained from the REACH registration dossier 


chemical safety report (CSR)) were used as input to the model, with the exception of the 


following input parameters values which were provided by the Dow Chemical company: Kow 


and soil degradation rate constant.  The input parameters used are summarised in Table 2.1 


below. 


 


Table 2.1 Input parameters for D4 in EUSES 


Property Unit D4 


Molecular weight g/mol 297 


Kaw  482 


Kow  9.333E+06 


Koc  1.66E+04 


Vapour pressure (25°C) Pa 1.3E+02 


Solubility (25°C) mg/L 5.6E-02 


   


Gas phase degradation RATE CONSTANT at 25°C s-1 5.05E-07 


Dissolved phase degradation RATE CONSTANT at 25°C s-1 2.1E-06 


Bulk degradation RATE CONSTANT standard sediment at 25°C s-1 2.2E-08 


Bulk degradation RATE CONSTANT standard soil at 25°C s-1 1.5E-06 


 


2.2 Emissions 


Emissions to air and water at the Regional and Continental scales were based on releases during 


manufacturing, formulation and wide-spread uses from the CSR (Scenario 1). In order to 


determine which of the release routes (air or water) are an important factor in driving the 


concentrations in the environmental compartments, additional emission scenarios were added 


whereby emissions occurred only to air (Scenario 2) or water (Scenario 3). Table 2.2 


summarises the emissions to air and water in the three assessed scenarios. 


 


 
3 EUSES has a specific module to model the Artic region because chemical behaviour (especially of volatile 


compounds) can be different under the cold conditions in the Artic 
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Table 2.2 D4 emissions to air and water 


Emission scenario Unit Regional scale Continental scale 


Emission Scenario 1    


     emission to air kg/d 3.44E+02 2.29E+03 


     emission to water kg/d 1.11E+01 3.06E+01 


Emission Scenario 2    


     emission to air kg/d 3.44E+02 2.29E+03 


     emission to water kg/d 0 0 


Emission Scenario 3    


     emission to air kg/d 0 0 


     emission to water kg/d 1.11E+01 3.06E+01 


 


3. Environmental distribution of D4  


3.1 Concentrations of D4 at the Regional and Continental scales 


Based on the physico-chemical properties and emissions (Scenarios 1-3), the predicted 


environmental concentrations (PECs) of D4 in various environmental compartments at the 


Regional and Continental scales are stated in Table 3.1.  


 


Table 3.1 Predicted environmental concentrations (PECs) of D4 at the Regional and 
Continental scales 


Compartment Unit Regional   Continental   


  Scen.1 Scen. 2 Scen. 3 Scen.1 Scen. 2 Scen. 3 


Air mg/m3 8.4E-06 8.2E-06 1.9E-07 2.7E-06 2.6E-06 3.6E-08 


Fresh water mg/l 1.8E-06 5.0E-11 1.8E-06 6.1E-08 1.7E-11 6.1E-08 


Fresh water 
sediment 


mg/kg wwt 9.6E-04 2.7E-08 9.6E-04 3.3E-05 9.1E-09 3.3E-05 


Ocean water mg/l 1.3E-07 1.3E-11 1.3E-07 5.9E-12 7.1E-13 4.6E-12 


Marine 
sediment 


mg/kg wwt 4.9E-05 5.1E-09 4.9E-05 2.1E-09 2.8E-10 1.8E-09 


Natural soil mg/kg wwt 1.8E-08 1.8E-08 4.1E-10 5.7E-09 5.7E-09 7.7E-11 


Note: Scenario 1: emission to air and water; Scenario 2: emissions to air only; Scenario 3: emission to water only. 


 


Estimated concentrations of D4 in freshwater and ocean water at the Regional and Continental 


scales based on emissions to air only (Scenario 2) are negligible (≤5E-11 mg/l). Estimated 


concentrations in freshwater and marine water sediment are also negligible (≤2.7E-


08 mg/kg wwt). 
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Estimated concentrations in freshwater, ocean water, freshwater sediment and marine water 


sediment based on emissions to air and water (Scenario 1) are around four orders-of-magnitude 


higher than those based on emission to air only at both Regional and Continental scales. 


Concentrations based on emissions to water only (Scenario 3) are equal to those from emissions 


to both air and water (Scenario 1) for regional freshwater and sediment, regional ocean water 


and sediment and continental freshwater and sediment. 


 


For continental marine water and sediment, concentrations based on emissions to water only 


(Scenario 3) are about 15-20% lower than those based on emissions to both air and water 


(Scenario 1). However, this is because amounts reaching continental ocean water/sediment via 


water are very low, not because a significant amount is transported via air and deposited. 


 


Emissions of D4 to air only (Scenario 2) resulted in PECs in air of 8.2E-06 mg/m3 and 2.6E-


06 mg/m3 at the Regional and Continental scales, respectively. These PECs are almost identical 


to the PECs estimated in Scenario 1 based on emissions to air and water. Therefore, the 


concentrations in air are driven by releases to air; evaporation from the aquatic environment 


contributes <3% to the air concentration based on emissions from the CSR (Scenario 1) at the 


Regional and Continental scales. 


 


A similar observation was made for soil whereby emissions to air (Scenario 2) drive the 


concentrations estimated in soil. Emissions to water only contribute ≤2% of the PEC estimated 


for Scenario 1.  


 


Table 3.2 shows the estimated steady-state masses (in kg) of D4 at the Regional and Continental 


scales. Based on releases to both air and water (Scenario 1), the majority of the mass of D4 


present in the environment is estimated to be in the air compartment in the Regional (90%) and 


Continental (99.99%) scales. In Scenario 1, 0.004% and 0.002% of the cumulative mass in the 


Regional and Continental scales, respectively, is present in soil. 


 


Based on Scenario 2 (releases to air only), the mass present in water, sediment or soil ranges 


between 0.00002% and 0.005% of the cumulative mass in the Regional compartments. At the 


Continental scale, the relative mass present in water, sediment or soil ranges between 0.00003% 


and 0.003% of the cumulative mass in all compartments. The vast majority (99.9%) remains in 


air. 


 


Table 3.2 Estimated masses (kg) of D4 at the Regional and Continental scales 


Compartment Scen.1 % distribution 
within scale 


Scen. 2 % distribution 
within scale 


Scen. 3 % distribution 
within scale 


Regional scale       


Air 3.4E+02 88% 3.3E+02 99.99% 7.8E+00 14% 


Fresh water 6.4E+00 1.7% 1.8E-04 0.00005% 6.4E+00 12% 


Fresh water sediment 4.0E+01 10% 1.1E-03 0.0003% 4.0E+01 72% 


Ocean water 5.0E-01 0.13% 5.3E-05 0.00002% 5.0E-01 0.92% 


Marine sediment 6.7E-01 0.17% 7.1E-05 0.00002% 6.7E-01 1.2% 


Natural soil 1.7E-02 0.004% 1.6E-02 0.005% 3.8E-04 0.001% 
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Continental scale       


Air 1.9E+04 99.3% 1.8E+04 99.99% 2.5E+02 64% 


Fresh water 1.9E+01 0.10% 5.3E-03 0.00003% 1.9E+01 4.9% 


Fresh water sediment 1.2E+02 0.62% 5.3E-02 0.00018% 1.2E+02 30% 


Ocean water 3.7E+00 0.02% 5.0E-01 0.003% 3.2E+00 0.82% 


Marine sediment 2.5E-01 0.001% 3.3E-02 0.0002% 2.2E-01 0.05% 


Natural soil 4.6E-01 0.002% 4.6E-01 0.002% 6.2E-03 0.002% 


Note: Scenario 1: emission to air and water; Scenario 2: emissions to air only; Scenario 3: emission to water only. 


 


The data show that D4 released to air remains in the air compartment (>99.99% of the mass 


present in the Regional and Continental scales) and is not back-deposited to water, sediment 


and soil. The contribution of D4 in water, sediment or soil via deposition can be considered as 


negligible, the mass estimated in these compartments post deposition would be <0.005% of the 


total mass present at the Regional or Continental scale. This result is consistent with earlier 


results based on modelling or experimental data as outlined in the CSR. 
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3.2 D4 concentrations in remote areas 


EUSES estimates concentrations in the Arctic based on releases at the Regional and Continental 


scales (Table 3.3).  


Table 3.3 D4 concentrations in the Arctic scale 


Substance Compartment Unit Arctic   


   Scen.1 Scen. 2 Scen. 3 


D4 Air mg/m3 1.5E-07 1.4E-07 2.0E-09 


 Ocean water mg/l 1.7E-13 1.6E-13 2.3E-15 


 Marine sediment mg/kg wwt 9.5E-11 9.4E-11 1.3E-12 


 Natural soil mg/kg wwt 1.2E-09 1.2E-09 1.6E-11 


Note: Scenario 1: emission to air and water; Scenario 2: emissions to air only; Scenario 3: emission to water only. 


 


D4 is transported to the artic via air rather than water (concentrations from Scenario 2 are almost 


equal to concentrations from Scenario 1, and about two orders-of-magnitude higher than 


concentrations from Scenario 3). However, >99.9% of the mass present in the Arctic 


environment can be found in the air compartment (Table 3.4). Concentrations in water, 


sediment and soil are negligible and well below the level at which D4 could be detected (µg/kg 


range). The total estimated mass in sediment in the entire arctic region is 84 grams. The model 


predicts steady state masses, therefore, this amount is not increasing. 


 


Table 3.4 D4 masses (kg) in Arctic compartments 


Compartment Scen.1 % distribution 
within scale 


Scen.2 % 
distribution 


within 
scale 


Scen.3 % 
distribution 


within 
scale 


Air 6.2E+03 99.9% 6.1E+03 99.9% 8.3E+01 99.9% 


Ocean water 4.2E+00 0.07% 4.2E+00 0.07% 5.8E-02 0.07% 


Marine sediment 8.4E-02 0.001% 8.3E-02 0.001% 1.2E-03 0.001% 


Natural soil 1.7E+00 0.03% 1.7E+00 0.03% 2.3E-02 0.03% 


Note: Scenario 1: emission to air and water. 


 


These data support existing knowledge that cVMS can be transported to remote areas and model 


outcomes are in line with existing monitoring data (summarized in the REACH registration 


dossier chemical safety report). Although EUSES predicts the environmental fate of D4 in the 


Arctic and not the Antarctic, these data do not support the findings of Sanchis et al., (2015) 


who claim that cVMS are deposited in remote areas resulting in elevated concentrations in 


aquatic species and soil. 
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4. Conclusions 


Modelling of the environmental fate of D4 at Regional, Continental, and Artic scales has been 


conducted using EUSES 2.1.2. Three scenarios have been considered: 


1. Releases to air and water as detailed in the CSR. 


2. Releases to air only. 


3. Releases to water only. 


 


Comparison of these three scenarios has allowed us to investigate the relative importance of 


releases to air and water on concentrations in the environmental compartments. The following 


conclusions may be drawn: 


• Releases to air only result in negligible concentrations in water, sediment and soil at 


Regional, Continental and Artic scales. 


• Concentrations in air largely result from releases to air, although a small fraction is 


derived from release to water followed by volatilisation. 


• Transport to remote regions is via the air, however, negligible back-deposition occurs. 


 


It is important to note in this context that environmental fate models such as EUSES and 


SimpleBox will never predict zero flux between one compartment and another, or zero mass in 


any compartment. Therefore, the very small masses predicted to be present in sediment after 


release to air should not be considered as indicating concern for this compartment. 
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Dear Madam or Sir,  



CES-Silicones Europe (CES) is a non-profit organization representing all major producers of 
silicones in Europe. CES is sector group of the European Chemical Industry Council 
(CEFIC), the forum and voice of the European chemicals industry. We aim to develop and 
provide scientific information on silicone products from a health, safety and environmental 
perspective. Our mission is to raise awareness of silicones’ many contributions to wellbeing 
and lifestyle and their importance to the European/Global economy.  



Reconsile is the REACH consortium of the Silicone industry. 



This submission contains a list of all the data CES – Silicones Europe and Reconsile 
consortium Submitted to ECHA in past public consultations or ECHA’s calls for information. 
We ask you to ensure this information is referenced and used in this Public Conslutation.  



 



We thank you in advance for your consideration. 



Yours sincerely,  



 



 



 



 



 



Dr. Pierre GERMAIN 



CES – Silicones Europe  



Secretary General 



Reconsile Technical Manager 
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Submission from Reconsile to RAC/SEAC on 28 November 2014 
A. A comparison table between the information posted on the ECHA website to introduce the 



“Call for Evidence” and the most recent update of the registration dossiers on D4 and D5 
B. The report on the Socio Economic Analysis on D4 and D5 as performed by the Reconsile 



members as well as the Executive Summaries 
 
Submission to RAC/SEAC on 25 August 2015 



A. Executive Summary  
B. Information on Hazard and Risk  
C. Available Information on alternatives  
D. Justification on action required at EU basis and appropriate EU regulatory measure  
E. Justification why the proposed restriction is the most appropriate Union Wide measure  
F. Socio-economic data on implications of restrictions  
G. References  
H. Relevant properties  
I. CES D5 SCCS conclusion comments  



 
Submission to SEAC on 4 September 2015 



A. For Silicone products and their uses: 
B. Socio-economic Evaluation of the Global Silicones Industry 
C. Comments of CES - Silicones Europe with regards to the specific information request as part 



of the public consultation on the restriction proposal for D4 and D5 
D. For D4 and D5 submitted by ReachCentrum – Reconsile: 



a) D4 overall SEA Report 
b) D4 high level summary 
c) D5 overall SEA Report 
d) D5 high level summary 
e) Annex Dry Cleaning 
f) Annex Personal Care-direct 
g) Annex Personal Care-Polymer 
h) Annex Construction Sealants 
i) Annex Rubber in Cars 
j) Annex Pulp and Paper 
k) Annex Antifoaming agents in detergents 
l) Annex Antifoams in Oil drilling 
m) Annex Medical Devices 
n) Annex Household Polymer use 
o) Annex Polyurethanes  



 
Submission to RAC on 4 September 2015 



A. Industry commitment to further reduce and control aquatic emissions of D4 and D5 
a) Developing guidance on best practice for emissions control, 
b) A program to support the widespread use of best practices for waste handling and 



disposal of D4 and D5 at processing and formulation sites. 
c) A comprehensive long-term monitoring program to assess the presence of D4 and D5 



at different locations worldwide. 
d) Separate document as referred in our first submission inadvertently missed: 



Comparison of D4 and D5 PECs with field measurements 
B. Long range transport 



a) Comments of CES - Silicones Europe with regards to the specific information request 
as part of the public consultation on the restriction proposal for D4 and D5 



b) Multibox AQUAWEB model  
c) The AQUAWEB model manuscript is currently being submitted for publication. The 



industry is looking for independent third parties for a validation study for the new model 
and will appreciate RAC member’s advice for experts.  



d) Bioaccumulation assessment review 
e) Socio-economic assessments  
a. 3a CES Socio Economic Analysis 2Pager D4  
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b. 3b CES Socio Economic Analysis 2Pager D5 
c. 3c GSC SEA Silicones  



 
Submission to RAC/SEAC on 11 September 2015 



A. In a non-confidential submission: CES-Silicones Europe comments/additional information on 
availability of methods for the analysis of D4 and D5 in PCPs for the public consultation of the 
RAC and SEAC on Decamethylcyclopentasiloxane (D5) and Octamethylcyclotetrasiloxane 
(D4) 



B. In a confidential submission since the manuscripts were just sent for publication: 
a) Fish Metabolism Manuscript 
b) Whole body autoradiography of Rainbow trout exposed to [14C]D4 or [14C]D5. 
c) Quantitative Weight of Evidence Analysis of the Persistence, Bioaccumulation, Toxicity 



and Potential for Long Range Transport of the Cyclic Volatile Methyl Siloxanes 
d) Model Calculations of the depuration rate constant, BCF, BMF, BSAF and TMF 
e) Fugacity and activity analysis of the bioaccumulation and environmental risks of 



decamethylcyclopentasiloxane (D5) 
f) Bioconcentration and Aquatic Toxicity of Super-hydrophobic Chemicals:  
g) A Modeling Case Study of Cyclic Volatile Methyl Siloxanes 



 
Submission to RAC/SEAC on 4 October 2015 
CES’s submission is including a refined information on the emissions to the water from the use of leave-
on products and additional information discussing the questions raised concerning endocrine activity of 
D4 and D5 
 
Submission to RAC/SEAC on 4 October 2015 
The content of CES’s submission is split in two submissions: 



A. a confidential submission on D4 and D5 concentrations in biota from Oslofjord coming from 
the CES voluntary Long-Term Research Monitoring Program.  



B. a non-confidential submission on the emissions of D4 and D5 to the water from the use on 
animal products (pet care products) and the executive summary from Oslofjord LTRMP. 



 
Submission to RAC/SEAC on 13 October 2015 
The confidential document “Gobas Bioaccumulation Paper Main Text Resubmission Final Revised 5 SI-
All.pdf 
 
Submission to RAC on 11 December 2015 



A. The scope of the restriction should not be expanded beyond the scope proposed by the 
dossier submitter; 



C. Characterisation of D4/D5 as very persistent and very bioaccumulative (vPvB) and, as a 
consequence, that their risks cannot be quantified adequately and all emissions to the 
environment must be minimised. 



a) D4 and D5 are not found in the environment at concentrations that would constitute a 
risk to the aquatic environment. Multiple lines of evidence for this conclusion were 
provided in CES-Silicones Europe first submission (2015/08/25), including a 
quantitative probabilistic risk assessment of all available field concentrations of D4 and 
D5 and NOECs from both surface water and sediment globally. 



b) This submission supports the view of CES-Silicones Europe, based on all available 
evidence, that neither D4 nor D5 present a risk to the aquatic environment.  



D. Reference to the Scientific Committee on Consumer Safety (SCCS) draft opinion on D5 (May 
2015) when this opinion is not final.   



E. Reference to Sanchis et al., (2015) publication (monitoring D4 and D5 in Antarctic) without 
reference and/or discussion of the opinions of well-known expert researchers concluding that 
the study methodology is invalid and the study’s results lack credibility.  



F. The over estimated volume of D5 on the EU market for both wash-off and leave on personal 
care products. 



 
Submission to SEAC on 11 December 2015 
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CES-Silicones Europe draw the attention of the Committee for Socio-Economic Analysis regarding 2 
points which were discussed at the recent SEAC 29 meeting on December 2, 2015: 



A. Preliminary revised emission rates 
B. The compliance period 



 
 
Submission to SEAC on 13 May 2016 



A. a confidential submission on points which were discussed at the recent SEAC 29 meeting on 
December 2, 2015.  
a) Preliminary revised emission rates 
b) The compliance period 
c) Socio-Economic evaluation of the global silicones industry 
d) Socio-Economic evaluation of the global silicones industry: Regional Summary - Europe  
 



B. a non-confidential submission  
a) Challenges of Developing a Program to Monitor the Effectiveness of UK Restrictions of D4 



and D5 in Wash-Off Applications.  
b) Comment on Availability of Methods for the Analysis of D4 and D5 in PCPs. 
c) Comment on the SEAC Third Opinion Section 3.1 (COST-BENEFIT ANALYSIS) 



 
 
Meeting at ECHA on 24 March 2017 



A. Share CES position: the Commission’s request for a new restriction is premature 
B. Understand how ECHA is approaching the Commission’s request  
C. Clarify the scope of the Commission’s request  
D. Provide answers to the questions received from ECHA  
E. Determine how Industry can assist in this assessment 
 



Public consultation for the preparation of an RMOA on 30 September 2017 
A. D4 Submission 



a) A confidential submission containing paper for publication 
b) A non-confidential submission link to risk analyses, uses and emissions and answer to 



ECHA questionnaire 
B. D5 Submission 



a) A confidential submission containing papers for publication 
c) A non-confidential submission link to risk analyses, uses and emissions and answer to 



ECHA questionnaire 
 
Submission to ECHA by e-mail on 12 December 2017 



A.  CES-Silicones Europe replies to ECHA’s questions related to a possible restriction of D4/D5 
part 1 



B. Monitoring the Effectiveness of the REACH restriction on wash-off personal care products 
 
Submission to ECHA by e-mail on 15 January 2018 



A. CES-Silicones Europe replies to ECHA’s questions related to a possible restriction of D4/D5 
part 2 



B. Confidential information on Impact Assessment of D4 POP Listing, D4 SEA and D5 SEA 
 
Submission to ECHA by e-mail on 25 January 2018 
CES’s submission is including CLP information for D4 
 
Submission to ECHA on 23 April 2018 



A. CES comment on D4 SVHC dossier 
B. CES comment on D5 SVHC dossier 
C. CES comment on D6 SVHC dossier 



 
Submission to ECHA on 13 June 2018 
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CES-Silicones Europe input to ECHA’s call for evidence related to a possible restriction of D6 in leave-
on cosmetic products and other consumer/professional products. 
 



* * * 
 



Submission to ECHA in current 2019 public consultation 
A. On May 20, 2019 



a) Lack of evidence of risk to support a REACH restriction.  
b) Scope of the current proposed restriction  
c) Concerns on the inclusion of emissions to air when Annex XIII criteria are only for the P 



and B assessment in the aquatic environment.  
d) Specific comments on ECHA’s calculation of emissions to water compared to measured 



volumes in industry’s restriction monitoring program 
e) Specific comments on the risk assessment section 
f) Specific comments and questions on the modelling work by ECHA and the parameters 



selected 
B. On September 2, 2019 



a) criteria out of the ANNEX XIII Reach are not directly applicable for non-organic based 
substances 



b) Lack of evidence that the EU PBT criteria adequately describe the behaviour of these 
non-organic substances correctly in the environment 



c) D4, D5 and D6 display clear differences in chemical structure and physical/chemical 
properties leading to differences in how each of these three substances behave in the 
environment 



d) Additional information on manufacture and uses of these substances, as well as on the 
impact of this proposed restriction on specific uses 



e) Specific comments on ECHA’s calculation of emissions to water compared to measured 
volumes in industry’s restriction monitoring program, including preliminary data on D6. 



f) Specific comments and questions on the modelling work by ECHA and the parameters 
selected 



g) Lack of evidence of risk to support a REACH restriction. 
h) Lack of evidence of the need for European Union wide Action 
i) Lack of evidence of benefits versus the cost of the implementation of the restriction 
j) Specific concerns regarding the implementation and enforcement of the restriction 



 
 
******************************************************************************************************************** 
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7 DEMONSTRATING MINIMISATION BY  



      MONITORING 



7.1 Monitoring 



Once RMMs have been selected for a downstream 



user’s facility, a demonstration that the emissions 



have been minimised may be conducted through 



the collection and analysis of emission samples.   



 



Monitoring of the emissions may be used to help 



demonstrate (1) that the equipment is functioning as 



intended after the start-up period, and (2) that the 



equipment continues to provide the expected 



removal efficiency in the targeted range. Depending 



on the facility and RMMs, this may include 



monitoring air, water waste releases. 



 



The type of and extent to which monitoring is 



sensible will typically depend, in part, on the 



individual scale of operation and frequency of use. 



For example, it may be helpful to perform monitoring 



once to demonstrate the efficiency of the abatement 



techniques employed.   



 



7.2 Emission Monitoring 



Plans & Procedures 



Emission monitoring involves preparation of a 



sampling plan (to include the monitoring location, 



sampling frequency, sample collection and sample 



handling procedures), analytical methods, quality 



control (QC) samples and any other information that 



has to be collected at the time of sampling to be 



able to calculate the releases (such as volume or 



flowrate of water or air, or type of processes used or 



products generated).   



 



For example, guides are available to determine and 



define all of these procedures for air, water or 



wastewater, and wastes (See EPA, 2018 and JRC, 



2017).  



 



The analysis of VMS in environmental emissions 



can involve complex and sophisticated sampling 



and analytical methods because of their very low 



water solubility (less than 0.1 mg/L) and potential for 



contamination and generation of sampling and 



analytical artefacts. VMS have different 



requirements in terms of mass spectra, solvent used 



for extraction, need for more cleaning of laboratory 



instrument and equipment, or other requirements. 



Therefore, a qualified laboratory should be 



commissioned to undertake such analyses, 



especially for medium and small scale users (Levels 



2 and 3) who may not have the in-house capability 



to undertake such laboratory analysis.  



 



Available laboratories may include commercial 



laboratories or laboratories at educational 



institutions. An important criterion is the 



demonstrated (meeting quality acceptance criteria) 



experience of the laboratory in analyses for VMS. 



 



7.2.1 Quality Control 



Challenges in Monitoring 



VMS 



Due to the ubiquity and volatile nature of VMS, it is 



important to implement a QC program to ensure 



sample integrity from collection to analysis. Potential 



problems faced when analysing for trace levels of 



VMS in environmental media samples are 



contamination from the environment, analyst, 



equipment, and tools, so the sample collection 



equipment and analytical instrumentation needs to 



be assessed for the presence of siloxanes.  



 



Additionally, since many personal care products 



contain VMS, personnel collecting and processing 



samples must refrain from the use of these 



products. Analyte loss during collection, transfer, 



and sample preparation can also be a problem. In 



order to assess potential problems, a QC program 



demonstrates that samples were handled and 



stored in a way to minimize contamination and 



analyte loss. QC samples utilized should include trip 



blanks, field blanks, field spikes, procedural blanks, 



and solvent blanks. 



 
Personnel performing sample collection and 



analysis must refrain from using any personal care 



products that may contain any of the VMS of 



concern while preparing for or conducting any field 



activities or laboratory analyses to minimise the 



possibility of contamination with VMS. If a list of 



ingredients is not available, the product should not 



be used. As most make-up products do not include 



a comprehensive list of ingredients, they should be 



avoided completely. See Table 7-3 for a list of 



products and Table 7-4 for a list of potential 



ingredients containing VMS. 
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The samplers and laboratory analysts should be 



asked to use personal-care products that do not 



contain VMS, or no personal care products at all, for 



at least one day before as well as during the 



sampling and analysis activities, respectively.  



  



Rental or personal vehicles used by the monitoring 



crews must be vacuum cleaned only; vehicles used 



for field sampling must not be detailed to avoid 



contamination of VMS from car cleaning products 



used for detailing/cleaning cars. The VMS in those 



products may go from the cars to the samplers, thus 



contaminating the samples collected. Other 



products to avoid include window treatment, silicone 



lubricating spray, silicone tubing, and greases and 



oils.  



 



Similarly, the sampling equipment must not contain 



VMS. Equipment made of stainless steel or 



polytetrafluoroethylene (PTFE or “Teflon”) can be 



used, as well as glass sample jars with Teflon lined 



lids and Teflon-wrapped threads for closure; in 



addition, sampler seals and other components must 



be non-silicone; low-density polyethylene can also 



be used. Proper decontamination of equipment 



using a suitable solvent rinse is highly 



recommended. 



  



Personal protective equipment that can be used 



include nitrile coated nylon gloves, nitrile outer 



chemical gloves (disposable, powderless nitrile), 



and rubber-soled footwear; each of this PPE and 



any additional PPE should be confirmed not to 



contain VMS via a review of the manufacturing 



materials. Insect repellents that contain lotions may 



have VMS; therefore, a different type of repellent 



should be used. 



 



Due to potential sample contamination issues, no 



physical contact (i.e., handshakes, etc.) should be 



allowed by non-project related personal prior to or 



following entry into the work zone and non-project 



personal should not be allowed in the vicinity of the 



work zone unless wearing non-VMS containing 



personal care products.   



 



Sample manipulation for solid samples especially in 



open air near potential air emission points (both 



outdoors or indoors) should be avoided or 



minimized as much as possible.  Common sample 



processing such as homogenization in open air may 



also promote sample/air exchange; solid sample 



drying may also promote volatilization and 



degradation of VMS. 



 



Most of the methods reported in the literature are for 



the analysis of samples for concentrations of the 



cyclic siloxanes, Octamethylcyclotetrasiloxane (D4), 



Decamethylcyclopentasiloxane (D5), and 



Dodecamethylcyclohexasiloxane (D6); however, the 



precautions, sampling procedures and methods 



described here can be utilized for the linear 



siloxanes as long as the proper validation is 



conducted. 



 



The validation procedure should include: 



 



• Ensuring that the analytical equipment is not 



contaminated with cyclosiloxanes by using 



separate, dedicated instruments and equipment 



in the laboratory 



• Ensuring that labware and equipment (vials, 



caps, syringes, pipets, tubing, septa, liners, 



columns, carrier gasses, etc.) do not contain 



silicones  



• Ensuring that the processing or reagents 



utilized in the method will not induce re-



arrangement by incorporating individual quality 



control samples containing only one analyte at 



a time while analysing all analytes of interest 



during the validation stage 



• Evaluation of storage stability of the matrices.  



This is best completed using real environmental 



samples versus laboratory prepared.    



Evaluating both time and temperature impacts, 



from point of collection to analysis. 



• Analysing the sample extracts by using GC/MS-



SIM  



• Identifying siloxanes in samples by comparing 



the GC retention time and mass spectrum for 



the sample peak with known siloxanes 



reference standards  



• Quantifying siloxanes by a stable isotope 



dilution technique, where the ratio of sample 



siloxanes responses to internal standards (13C-



labelled analogs) are used to minimize matrix 



effects. A minimum of five points are used in all 



the calibration curves  



 



Strict laboratory and field quality assurance/quality 



control is needed to ensure the analysis is valid. 



Table 7-2 lists the requirements. A critical 



requirement is the analysis of up to seven 



procedural blanks for each analytical run of field 



samples. The average of the procedural blanks for 



each cyclosiloxane is subtracted from the analytical 



result obtained as indicated above. Method 



detection limits should be measured using matrix to 



include any potential variability introduced by the 



matrix and method and not just determined based 



on solvent. 



 



Table 7-2: Analytical method QA/QC 



requirements per batch of samples 



 



Requirements Evaluation (based on 



method validation) 



Instrument tuning Must meet requirements in 
the Standard Operating 
Procedure (SOP) 
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Initial calibration (as 
needed) 



Must meet requirements in 
the SOP 



Continuing calibration Must meet requirements in 
the SOP 



Relative retention time Must meet requirements in 
the SOP 



Response factor Must meet requirements in 
the SOP 



Internal standards Must meet requirements in 
the SOP 



Surrogates Must meet requirements in 
the SOP 



Procedural blanks 
(included with each 
preparation batch) 



Subtract the average of the 
procedural blanks results 
from the sample results 
provided by the GC/MS 



Method blank Concentration must be less 
than the quantitation limit 



Laboratory Control 
Sample (LCS) and 
Laboratory Control 
Sample Duplicate (LCSD) 



Must meet the percent 
recovery (%R) and relative 
percent difference (RPD) 
specified in the SOP 



Field matrix spike (MS) 
and field matrix spike 
duplicate (MSD) 



Must meet the %R and RPD 
specified in the SOP or the 
quality assurance field plan 



Field blank Concentration must be less 
than the quantitation limit 



Field duplicates Must meet the %R specified 
in the SOP or the quality 
assurance field plan 



 



 



 



7.2.2 Analytical Methodologies 



for Water 



7.2.2.1 Analytical Methods Available 



The aqueous solubility of VMS is very low (Annex 2) 



and initial screening for a surface sheen in the 



sample may indicate their presence above this 



solubility limit. Sampling and semi-quantitative 



analysis of any surface sheen by gas 



chromatographic methods will confirm whether this 



is due to the presence of VMS above the water 



solubility limit. 



 



In addition to VMS having very low aqueous 



solubilities, their air/water partition coefficients 



(Kaw) are relatively high especially in comparison to 



organic compounds of similar size, indicating a 



strong tendency to partition to the air. They also 



have relatively high water-organic carbon partition 



coefficients (Koc), thus if the volatilization path is 



reduced, they will readily partition from water to 



organic matter (Xu et al, 2014).  Several methods 



for the analysis of water for concentrations of VMS 



have been reported in the literature that take 



advantage of these physical chemical properties.   



 



 



• Purge and trap with adsorption on a solid 



phase extraction sorbent (i.e., Sep-Pak plus 



PS-2) followed by GC-MS (Horii et.al., 2017) 



• Headspace extraction with GC-MS (Sparham 



et al, 2008)  



• Liquid-liquid extraction with low density 



polyethylene (LDPE) sample stabilization by 



GC-MS (Knoerr et al, 2017)  



 



 



 



7.2.2.2 Liquid-Liquid Extraction with LDPE 



CES sponsored the development of the liquid-liquid 



extraction with LDPE analytical method and 



sampling protocol for cVMS (D4, D5 and D6) in 



wastewater (Knoerr et.al., 2017). This is a fully 



validated analytical method and validated sampling 



protocol, and has been successfully utilized in two 



large monitoring programs, one in the U.S. for D4 in 



surface water, effluent and influent, and one in 



Europe for D4, D5 and D6 in influent. 



 



The Knoerr (2017) method is unique in that it utilizes 



low density polyethylene (LDPE) to inhibit loss of 



cVMS during sampling and transport to the 



laboratory. The samples are then processed with a 



simple solvent extraction. 



 



The analytical method involves the use of a 



capillary-column gas chromatograph (GC) with 



mass spectrometer (MS) detection using electron-



impact ionisation equipment operated in a Selective 



Ion Monitoring (SIM) mode (GC/MS-SIM). Validation 



of the analytical method must be performed before 



analyses can start to ensure the correct procedure 



is followed during analysis.  



 



7.2.3 Analytical Methodologies 



for Air 



Hayward et.al., 2011 describes a collection and 



analytical method for the analysis of air samples for 



D4, D5 and D6 utilizing XAD-2 sorbent. This method 



was subsequently used for passive air sampling and 



compared to a method utilizing Isolute ENV+ 



sorbent (Krogseth et.al. 2013a). Air methods for 



siloxane analysis must be carefully validated to 



ensure that the chosen sorbent does not catalyze 



equilibration of the siloxanes during collection or 



processing into a mixture of siloxanes while the 



sorbent must also be proven to be efficient in 



capturing the siloxanes from the air without 



breakthrough. For example, ENV+ sorbent was 



initially determined to be a good sorbent for 



efficiently capturing the siloxanes from air in the 



environment, but subsequently was shown to 



convert D5 present in a sorbed air sample to 



hexamethylcyclotrisiloxane (D3), D4 and D6 
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(Krogseth et,al., 2013b and Kierkegaard et.al., 



2013). The presence of D3 was unexpected due to 



its short aquatic half-life (23 minutes) and its use 



patterns. In order to ensure that a chosen sorbent 



collection method produces accurate results for 



each siloxane, validation must include individual 



fortification of samples for each siloxane separately 



while analyzing for all the siloxanes. It is preferable 



to fortify sorbent tubes in the gaseous form similar 



to how the samples will be collected to ensure the 



validation of the collection method as well as the 



analytical method. The sorbent method is valid if the 



individual analyte fortified samples only show the 



fortified analyte through processing, does not 



produce other siloxanes within the method and can 



capture siloxanes from air appropriate for the 



application (e.g. passive or active sampling).  



Evaluation of humidity on sample collection is 



critical as moisture will likely impact the ability of 



sorbent to capture the analytes as well as could 



promote re-equilibration during thermal desorption 



or affect extraction efficiency during solvent 



extractions.   Expected concentration ranges will 



likely dictate sampling and analysis methods.  A 



method used for industrial vent testing will be 



different than a method needed for remote testing; 



time sampling and flow rates need to be evaluated 



to ensure proper collections. 



 



7.2.4 Analytical Methodologies 



for Soil, Sludge and 



Sediment 



One of the most important aspects in analysing 



solids such as soil, sludge and sediment for VMS is 



the minimization of sample handling in the presence 



of air as mentioned previously to avoid the potential 



for contamination and/or degradation.  A collection 



and analytical technique described by Nusz et.al. 



2018 for the analysis of D4 in sludge and sediment 



was validated and utilized for the U.S. waste water 



treatment plant monitoring program. For example, 



the field processing method for sediment minimizes 



sample handling in the field, by collecting the 



sample in a LDPE bag for homogenization with 



aliquots transferred by squeezing a portion through 



a hole cut in the LDPE bag into glass jars for 



shipment back to the analytical laboratory.  When 



the samples are received in the laboratory, the 



sample processing should be conducted within a 



clean fume hood where the air passes through 



filters designed to remove volatile materials prior to 



coming in contact with the samples.  Extraction of 



the solid samples is done with Hexane and with 



Acetonitrile as a wetting aid in the same extraction 



step without drying or lengthy homogenizing.  This 



method works well for soils and also for both linear 



and the other cyclic siloxanes, D5 and D6.  
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Table 7-3: Examples of personal care and 



make-up products that may contain VMS 



 



Personal care and make-up products that may 



contain VMS 



Personal 
care 
products 



Hand soap Hand sanitizer Sunblock 



Sunscreen Hand lotion Deodorant 



Antiperspirant Hair shampoo Conditioner 



Shaving 
creams 
containing 
lotions 



  



Make-up  



Nail polish Foundation Eye shadow 



Antiperspirant Hair shampoo Conditioner 



Concealer Facial powder Lipstick 



Eye cream Eye liner Mascara 



Acne treatment   



 



 



Table 7-4: Examples of ingredients that 



contain VMS (either as an ingredient or as 



an impurity) 



 



Ingredients that contain VMS 



Amodimethicone, cyclomethicone, dimethicone, 



methicone, simethicone, trimethicone, 



dimethycone/Isobutyl PPG-20 crosspolymer, and 



hundreds of other ingredients with dimethicone as part 



of the name 



Polydimethyl siloxane, polysiloxanes, polysilicone 



Cyclotetrasiloxane, cyclopentasiloxane, 



cyclohexasiloxane 



Polyquaternium 22 



Organo-modified siloxane copolymer 



Silicone antifoams 



Silicone fluids 



Silicone polymers 



Silicone volatiles 



Room-temperature vulcanising (RTVs) silicones  
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Growth‐Correcting the Bioconcentration Factor and
Biomagnification Factor in Bioaccumulation Assessments
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Abstract: We illustrate that the Organisation for Economic Co‐operation and Development guideline 305 (OECD‐305) for
growth‐correcting bioconcentration factors (BCFs) and biomagnification factors (BMFs) violates the mass‐balance assumption
underlying the definition of BCFs and BMFs and provides unrealistic estimates of BCFs and BMFs of chemicals in nongrowing
fish. We present and test alternative methods for growth‐correcting BCFs and BMFs that maintain mass balance. We
conclude that the OECD‐305‐recommended growth correction of BCFs and BMFs causes error, is unnecessary, and should
be revisited. Environ Toxicol Chem 2019;38:2065–2072. © 2019 The Authors. Environmental Toxicology and Chemistry
published by Wiley Periodicals, Inc. on behalf of SETAC.
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INTRODUCTION
The guidelines developed by the Organisation for Economic



Co‐operation and Development (OECD) for conducting aqu-
eous and dietary bioaccumulation tests (guideline 305; Orga-
nisation for Economic Co‐operation and Development 2012)
include methods for determining growth‐corrected bio-
concentration factors (BCFs) and biomagnification factors
(BMFs), meant to represent the BCFs and BMFs of chemicals in
nongrowing fish. The reason for the growth correction is that in
most bioaccumulation tests fish are provided with sufficient
food to sustain a healthy growth rate, while in natural en-
vironments fish may encounter periods with limited access to
food, causing growth rates of fish to be smaller than those in
bioaccumulation tests. The growth correction involves sub-
tracting the growth rate of the fish measured in the experiment
and expressed in terms of the specific growth rate or growth
dilution rate constant (kg) from the measured depuration rate
constant (kT) of the chemical in the fish. The difference (i.e.,
kT – kg) is then used to calculate the kinetic BCFNG and BMFNG



of the test chemical in a nongrowing (NG) fish as



k
k k



E F
k k



BCF and BMF D D
NG



1



T g
NG



T g



⋅
=
( − )



=
( − )



(1)



where k1 is the clearance rate for respiratory uptake (L/kg fish
per day), ED is the dietary uptake efficiency (unitless), FD is the
feeding rate (kilograms of food per kilogram of fish per day), kT
is the rate constant for depuration (per day), and kg is the
growth dilution rate constant (per day). The BCFNG and BMFNG



are greater than the actually measured kinetic BCF and BMF in
the experiment and under certain circumstances (e.g., fast‐
growing experimental fish) can become very much greater than
the measured BCF and BMF.



Although there are good reasons to conduct bioaccumulation
assessments for slowly or nongrowing fish, the method for asses-
sing the BCF and BMF in nongrowing fish from bioaccumulation
test results with growing fish needs to be revisited because the
current method described in the OECD‐305 guideline violates the
mass‐balance assumption, on which the bioaccumulation model
and the correct determination of the BCF and BMF are based. The
violation of mass balance in the growth correction occurs when, by
subtracting kg from kT, the loss of chemical mass from the fish is
reduced whereas the intake of chemical mass is not. This causes
the numerator in the BCF and BMF to be represented by a
growing fish and the denominator by a nongrowing fish. This is not
a realistic description of bioaccumulation in a nongrowing fish and
the corresponding BCFs and BMFs do not correctly represent the
bioaccumulation of the chemical in nongrowing fish.



It is well recognized that, under normal conditions, growing
fish exhibit a higher feeding rate than the same nongrowing
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fish (e.g., Kiørboe et al. 1987; Kiørboe and Møhlenberg 1987).
It is therefore not correct to use the feeding rate of growing fish
in the test to calculate the BMF in nongrowing fish. This can be
confirmed by investigating the relationship between the fish’s
feeding rate, which is specified in the bioaccumulation test,
and the fish’s growth rate, which is routinely measured.



It is also recognized that feeding is associated with an in-
crease in oxygen consumption rate in a range of fish species
(Muir and Niimi 1972; Hamada and Ida 1973; Beamish 1974;
Brett 1976; Miura et al. 1976; Tandler and Beamish 1979) and
that oxygen consumption rates in fish increase with the specific
growth rate of the fish (Jobling 1981), which is the same as the
growth dilution rate constant determined in bioaccumulation
tests. It is therefore also not correct to use the respiration rate of
growing fish in bioaccumulation tests to represent the respira-
tion rate in nongrowing fish. Unfortunately, the relationship be-
tween oxygen consumption and growth rates cannot easily be
determined from the results of bioaccumulation tests because
oxygen consumption rates and associated gill ventilation rates
are not routinely measured in bioaccumulation tests. However,
information on the relationship between oxygen consumption
and growth rates can be obtained from relevant studies of the
physiology of respiration in fish.



The objectives of the present study were as follows. First, we
aimed to develop a theoretical framework for assessing the BCF
and BMF of a chemical in nongrowing fish from the results of
bioaccumulation tests with growing fish that maintains mass bal-
ance. Second, we applied the framework to assess the BCF and
BMF of a chemical in nongrowing fish and compared the results to
those derived from using the OECD‐305‐recommended method
for growth‐correcting the BCF and BMF. Third, we investigated
the relationship between the feeding rate and the growth rate in
fish of dietary bioaccumulation tests to test the methods for
growth correction of the BMF. Fourth, we explored the relation-
ship between oxygen consumption and the specific growth rate in
fish to test the method for growth correction of the BCF. Finally,
we explored the magnitude of error caused by the OECD‐305
growth correction and its significance for bioaccumulation as-
sessments. The ultimate goal of the present study was to improve
methods for bioaccumulation assessment of chemicals in fish.



THEORY
Following the fish–water and fish–food 2‐compartment



models, used in the OECD‐305 guidelines (Organisation for
Economic Co‐operation and Development 2012) to describe
the bioaccumulation of chemicals in fish from water and food,
the mass‐balance equations for a test chemical in fish of an
OECD‐305 bioaccumulation test can be described as
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in aqueous bioconcentration tests and as
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in dietary bioaccumulation tests, where CF, CW, and CD are the
concentrations of the chemical in, respectively, the body of the fish
(moles per kilogram of fish), water (moles per liter), and the food of
the fish (moles per kilogram of food); k1* is the rate constant for
respiratory uptake (per day); ED is the dietary uptake efficiency
(unitless); FD* is the feeding rate (kilograms of food per day); kE is
the rate constant for depuration (per day), which combines all
depuration routes including gill elimination, biotransformation,
and fecal excretion (but not growth dilution because the chemical
is not leaving the fish); WF is the weight of the fish (kilograms) and
VW is the volume of water (liters) that the fish is exposed to.



For a nongrowing fish, 0dW
dt



F = and on division by WF



Equations 1 and 2 become
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where FD is the proportional feeding rate (kilograms of food
per kilogram of fish per day) and k1 is the respiratory clearance
rate (liters per kilogram of fish per day). The BCFNG and BMFNG



in a nongrowing fish are defined at steady state (i.e.,
0dC



dt
F = ) as
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In experiments in which fish are growing, 0dW
dt



F ≠ . Subtracting
CF



dW
dt



F on both sides of Equations 2 and 3, dividing by WF and



assuming that dW
W dt



F



F
is constant (i.e., the growth rate constant,



kg) then transforms Equations 2 and 3 into
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At steady state (i.e., 0dC
dt



F = ), the mass‐balance equations for a
chemical in a growing fish are



k C k C k C k CW E F F T F1 g⋅ ⋅ ⋅ ⋅= + = (9)



and



E F C k C k C k CD D D F F T FE g⋅ ⋅ ⋅ ⋅ ⋅= + = (10)



where the total depuration rate constant, kT (per day) is the sum
of kE and kg (i.e., kT= kE+ kg). The BCF and BMF in a growing
fish are
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In OECD‐305 bioaccumulation tests, the total depuration rate
constant (kT) is typically determined from the slope of a linear
regression of lnCF and time and represents the sum of kE and kg.
The growth correction involves subtracting kg from kT, giving kE,
and calculating the BCF and BMF as k1/kE and ED · FD/kE, re-
spectively, which appear to resemble Equation 6 for a non-
growing fish. This growth correction, however, is not correct. It
violates the mass‐balance assumption underlying the correct
determination of the BCF and BMF by subtracting kg ·CF from
the right side of Equations 9 and 10 but not the left side. This
violation of mass balance would be acceptable if the feeding
and respiratory rates are independent of the growth rate, but
this is not the case because growing fish eat more than non-
growing fish (all else being equal; Kiørboe et al. 1987) and re-
spire more water than nongrowing fish (Jobling 1981). The im-
pact of the violation of mass balance is an overestimation of the
BCF and BMF because the calculation of the BCF and BMF uses
the uptake rates of a growing fish (in the numerator) but the
depuration kinetics of a nongrowing fish (in the denominator).
The BCFs and BMFs that are derived using this method of
growth correction should be regarded as suspicious because
they have no basis in reality. The option in the OECD‐305
guideline to derive the growth‐corrected depuration rate con-
stant from a linear regression of the chemical mass (instead of
concentration) versus time is an adequate way to derive a
growth‐corrected depuration rate constant but is subject to the
same violation of mass balance when the depuration rate con-
stant for the nongrowing fish is combined with the feeding or
respiration rate of the growing fish to determine the BCF
or BMF.



The violation of the mass balance can be remedied by
subtracting kg ·CF from both sides of Equations 9 and 10:



k C k C k CW F F1 g E⋅ ⋅ ⋅− = (12)



and



E F C k C k CD D D F Fg E⋅ ⋅ ⋅ ⋅− = (13)



The left side of Equations 12 and 13 now represent the intake of
chemical mass per day that is not allocated to growth, whereas
the right side of the equation represents depuration of chemical
excluding the effect of growth dilution. This chemical intake can
represent the chemical intake in a nongrowing fish and is ex-
pressed in terms of the respiratory clearance rate (k1,NG) or the
feeding rate in a nongrowing fish (FD,NG). (See Supplemental Data
for step‐by‐step derivation of Equations 14 and 15.)



⎛
⎝⎜



⎞
⎠⎟k k C k C C k



k



k
1W F W1,NG 1 g 1



g



T
⋅ ⋅ ⋅= ( − )/ = − (14)



⎛
⎝⎜



⎞
⎠⎟F E F C k C E C F



k



k
1D D D D F D D D,NG g



g



T
⋅ ⋅ ⋅ ⋅ ⋅= ( − )/( ) = − (15)



The respiratory clearance rate (k1,NG) and the feeding rate in a
nongrowing fish (FD,NG) can then be used in the calculation of
the BCFNG and BMFNG of a nongrowing fish
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The term 1
k



k
g



T( )− can be viewed as the reduction in the feeding
rate or respiration rate that is associated with a lack of growth.
Hence, it is possible to derive the BCFs and BMFs of chemicals in a
nongrowing fish from the experimental results of a test with
growing fish without violating the mass‐balance assumption of the
BCF and BMF by using Equations 16 and 17. However, it is im-
portant to stress that although Equations 16 and 17 correct some
potentially large errors in the calculation of the BCF and BMF of
chemicals, they may not fully capture the effect of growth on the
BCF and BMF. This is because respiration, feeding, excretion,
growth, and metabolic transformation are closely related and in-
terdependent; and their effect on chemical uptake and depuration
remains an area requiring further investigation. However, given the
current state of knowledge, it is useful to recognize that the
strength of the BCF and BMF as metrics of bioaccumulation is that
they represent a balance of uptake and depuration processes.
Although the rates of uptake and depuration processes may
change depending on external conditions (including the availability
of food), the balance of mass and the corresponding ratio of up-
take and depuration rates will generally be maintained over time.
This makes the BCF and BMF fairly robust metrics of bioaccumu-
lation under a variety of conditions, including growth and non-
growth. However, for the BCF and BMF to be useful metrics of
bioaccumulation, it is important to ensure that in the calculation of
the BCF and BMF mass balance is maintained.



METHODS
Relationship between feeding rate and
growth rate



To investigate the relationship between the feeding rate and
the growth rate in dietary bioaccumulation tests and test
whether it is appropriate to use the feeding rate of a growing
fish to represent the feeding rate of a nongrowing fish in the
BMF calculation, we compiled reported feeding rates (FD) and
growth dilution rate constants (kg) in OECD‐305‐style dietary
bioaccumulation tests in juvenile rainbow trout (Oncorhynchus
mykiss) reported in Lo et al. (2016).



Relationship between respiration rate and
growth rate



To explore the relationship between the respiration rate and
the growth rate and test whether it is appropriate to use the
respiration rate of a growing fish to represent the respiration rate
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of a nongrowing fish in BCF calculations, we followed the analysis
of Jobling (1981), who recalculated data by Brett et al. (1969)
and Brett (1976, 1979) to examine relationships between tem-
perature, growth, and metabolism in juvenile sockeye salmon
(Oncorhynchus nerka). Our modification to the analysis of Jobling
(1981) included plotting the total rate of oxygen consumption
(including the rates of oxygen consumption required for main-
tenance and growth) as a function of the fish’s specific growth
rate, which is the same as kg in the present study. Maintenance is
defined as the condition of the fish associated with a lack of
growth. This modification makes it possible to determine the
change in the fish’s respiration rate attributable to growth. Be-
cause the rate of oxygen consumption at maintenance is a func-
tion of temperature, we determined the relationship between the
rate of maintenance oxygen consumption in juvenile sockeye
salmon, determined by Brett et al. (1969) and Brett (1976, 1979),
and temperature. The rate of oxygen consumption at 12 °C,
which is the temperature often used in bioaccumulation experi-
ments with cold‐water species, was then determined from this
relationship. Finally, we added the rate of oxygen consumption in
the fish at maintenance and the rate of oxygen consumption as-
sociated with fish growth as determined by Jobling (1981).



Growth correction in dietary bioaccumulation
tests



To investigate methods for growth‐correcting the BMF, we
applied the OECD‐305 growth‐correction method and the present
study’s proposed growth‐correction method (i.e., Equation 17) to
results from dietary bioaccumulation tests of octamethylcyclote-
trasiloxane (D4) and decamethylcyclopentasiloxane (D5) in rainbow
trout (O. mykiss) by Woodburn et al. (2013). In the study of
Woodburn et al. (2013), 5‐g rainbow trout were fed in separate
experiments food that contained D4 and D5 at concentrations of
457± 19.4 (standard deviation [SD]) and 458± 5.8 (SD) mg kg–1 at
a rate of 0.03 kg food kg fish–1 d–1 for 35 d while being exposed to
clean water without detectable concentrations of D4 and D5. After
35 d of exposure, fish were fed clean food to investigate the rate of
depuration of D4 and D5. Throughout the experiments, fish were
growing. The authors reported growth rate constants (kg) in the D4
experiment of 0.0383 d–1 during the uptake phase and 0.0279 d–1



during the depuration phase. Corresponding growth rate constants
(kg) in the D5 experiment were 0.0351 d–1 during the uptake phase
and 0.0264 d–1 during the depuration phase. The authors further
reported depuration rate constants (kT) of 0.035 d–1 for D4 and
0.040 d–1 for D5 and dietary uptake efficiencies of 40% for D4 and
44% for D5. The time‐weighted mean lipid content of the fish in
the D4 experiment was 6.32% (± 1.52 SD) and 5.64% (± 1.50 SD)
in the D5 experiment. The mean lipid content of the fish food was
14.8% (± 0.1 SD).



Growth correction in aqueous bioaccumulation
tests



To investigate methods for growth‐correcting the BCF,
we applied the OECD‐305 growth‐correction method and
the present study’s proposed growth‐correction method



(i.e., Equation 16) to results reported in Crookes and Brooke (2011)
and in the guidance document to OECD‐305 (Organisation for
Economic Co‐operation and Development 2017) from a bio-
concentration experiment for a substance with a log KOW of ap-
proximately 7 in rainbow trout (O. mykiss). The experiment con-
sisted of a 35‐d uptake period, followed by a 42‐d
depuration period. The mean measured exposure concentration
was 0.34 μg L–1. Uptake and depuration rate constants were de-
termined as 395 L kg–1 d–1 and 0.0432 d–1, respectively, and as
309 L kg–1 d–1 and 0.0382 d–1, respectively, using a second
method described in Crookes and Brooke (2011). The growth
dilution rate constant was 0.0298 d–1.



Growth‐correction error in bioaccumulation tests
To explore the magnitude of potential errors in the de-



termination of the BCF and BMF in bioaccumulation assess-
ments attributable to mass‐balance violation, we calculated the
BCFs and BMFs for nongrowing fish using the OECD‐305‐re-
commended method and Equations 16 and 17. The differences
between the bioaccumulation metrics determined following
the OECD‐305‐recommended method and the method de-
scribed in the present study were considered to be errors in the
determination of the BCF and BMF attributable to violation of
mass balance. To do this, we analyzed the results from dietary
bioaccumulation tests of 85 chemicals in juvenile rainbow trout
using the methods recommended in OECD‐305 to determine
kT and ED and reported feeding rates and growth dilution rate
constants. We then compared BCFs and BMFs in nongrowing
fish calculated by the OECD‐305‐recommended method and
Equations 16 and 17.



RESULTS AND DISCUSSION
Relationship between feeding rate and
growth rate



Figure 1 illustrates that the growth rate increases with in-
creasing feeding rate. A simple logarithmic relationship pro-
vides a good fit of the relationship between the growth rate
constant (kg, per day) and the proportional feeding rate (FD,
kilograms of food per kilogram of fish per day) in dietary
bioaccumulation tests with juvenile rainbow trout:



k F SE



r n p



0.0309 0.0069 SE ln 0.147 0.028



0.91, 4, 0.047
g D



2



⋅= (± ) ( ) + (± [ ])



= = =
(18)



where SE is the standard error. Similar relationships have been
observed in a number of fish species (e.g., Kiørboe et al.
1987). These relationships illustrate that a lack of fish growth is
associated with low feeding rates. It is possible to estimate at
what feeding rate the growth dilution rate constant is ex-
pected to be zero in dietary bioaccumulation experiments
with juvenile rainbow trout by solving Equation 18 for a kg = 0,
resulting in a feeding rate (FD) of 0.0085 kg food kg fish–1 d–1.
This feeding rate may be useful in the calculation of a BMF for
nongrowing fish. Figure 1 illustrates that the feeding rate in
growing fish is substantially greater than the feeding rate in
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the same fish that do not grow. Hence, it is not correct to use
the feeding rate of a growing fish to represent the feeding
rate of a nongrowing fish. When calculating the BMF of a
substance in a nongrowing fish by using the feeding rate of a
growing fish, the BMF can be expected to be overestimated.



Relationship between respiration rate and
growth rate



Supplemental Data, Figure S1 illustrates that the rate of
oxygen consumption O2 (milligrams of O2 per gram of fish per
day) required for maintenance in juvenile sockeye salmon fol-
lows an exponential relationship with temperature (T, in de-
grees Celsius) that can be described by the following equation:



T
n r p



ln O 0.093 0.0021 SE 0.118 0.034 SE
5, 0.9984, 0.0001



2
2



⋅= (± ) – (± )



= = <
(19)



Using Equation 19, the oxygen consumption rate required for
maintenance in juvenile sockeye salmon at 12 °C can be esti-
mated to be 2.71mg O2 g fish–1 d–1. After adding the oxygen
consumption rate at maintenance (i.e., no growth) and the
oxygen consumption rate attributable to specific growth
(Jobling 1981), the following relationship between the total
oxygen consumption rate (O2) and specific growth rate (kg) is
found:



k



n r p



O 353 77 SE 2.85 0.89 SE



5, 0.874, 0.02
g2



2



⋅= (± ) + (± )



= = =
(20)



Figure 2, which illustrates this relationship, indicates that when
fish grow, they respire more oxygen than when they do not
grow. This relationship suggests that at a typical specific
growth rate (kg) of 0.03 d–1, that is, similar to that measured by
Woodburn et al. (2013) in juvenile rainbow trout, the oxygen
consumption rate (O2) can be 4.7‐fold greater than that at a
kg of 0 d–1. In other words, the respiration rate in nongrowing
juvenile fish is approximately 21% of that of growing fish. This
illustrates that by using the respiration rate of a growing fish



for the calculation of the BCF of a nongrowing fish, the BCF
can be expected to be overestimated by a considerable
amount.



Growth correction of the BMF
Based on the reported observations by Woodburn et al.



(2013), it is possible to determine the BMF of D4 and D5 as,
respectively,



E F
k



BMF
0.40 0.03



0.035
0.34D D



T



⋅ ⋅
= = = (21)



E F
k



BMF
0.44 0.03



0.040
0.33D D



T



⋅ ⋅
= = = (22)



The corresponding growth‐corrected BMFs (BMFNG) of D4 and
D5 as calculated by the OECD‐305‐recommended growth‐
correction method are, respectively,



E F
k k



BMF
0.40 0.03



0.035 0.0279
1.7D D



NG
T g



⋅ ⋅
=



−
=



−
= (23)



E F
k k



BMF
0.44 0.03



0.040 0.0264
0.97D D



NG
T g



⋅ ⋅
=



−
=



−
= (24)



Equations 21 to 24 illustrate that the growth‐corrected BMFs
are approximately 3 to 5 times greater than the actual BMFs.
This large increase in the apparent BMF as a result of the
growth correction is attributable to the use of the feeding rate
for a growing fish (i.e., 0.03 kg food kg fish–1 d–1) in the
numerator of BMFNG but the depuration rate of a nongrowing
fish. Figure 1 suggests that the feeding rate producing no
growth in juvenile rainbow trout is approximately 0.0085 kg
food kg fish–1 d–1 and 3.5 times lower than the feeding rate
0.03 kg food kg fish–1 d–1 used in the calculation. In the case of
D4 and D5, the growth corrections cause substantial error,
equivalent to the difference between the feeding rates of
growing and nongrowing fish.
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FIGURE 1: Measured growth rate constants in juvenile rainbow trout
(Oncorhynchus mykiss) in Organisation for Economic Co‐operation and
Development guideline 305–style dietary bioaccumulation tests as a
function of the feeding rate in the test. Error bar represents the stan-
dard deviation.
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FIGURE 2: Oxygen consumption rates in juvenile sockeye salmon
(Oncorhynchus nerka) as a function of the specific growth rate
expressed in terms of the growth rate constant kg.
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If both the uptake and depuration terms (i.e., numerator
and denominator) are growth‐corrected as described by Equa-
tion 17, then the BMFNG values of D4 and D5 are, respectively,
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and essentially equal to the BMFs of D4 and D5 for growing
fish.The term 1



k



k
g



T( )− , which is 0.20 in the experiment with D4



and 0.34 in the experiment with D5, is the fraction of the actual
feeding rate that results in no growth, assuming that all other
conditions of the fish remain the same. This suggests that the
feeding rate expected to produce no significant growth was
approximately 0.20 · 0.03= 0.0060 kg food kg fish–1 d–1 in the
experiment with D4 and 0.34× 0.03= 0.010 kg food kg fish–1 d–1



in the experiment with D5. These rates are in reasonable agree-
ment with the feeding rate of 0.0085 kg food kg fish–1 d–1,
calculated earlier for nongrowing juvenile rainbow trout in OECD‐
305‐style dietary bioaccumulation tests. This suggests that the
increase in the apparent BMF of D4 and D5 as a result of growth
correction can be attributed to the selection of an inappropriate
feeding rate in the BMF calculation for nongrowing fish.



The lipid‐normalized BMFs (BMFL) of D4 and D5 derived from
the results of the dietary bioaccumulation tests are 0.34 × (0.148/
0.0632) or 0.80 kg lipid kg lipid–1 for D4 and 0.33 × (0.148/0.0564)
or 0.87 kg lipid kg lipid–1 for D5 in growing and nongrowing fish.
These BMFs are in reasonable agreement with observed trophic
magnification factors of D4 and D5 in aquatic food webs, which
range between 0.31 and 1.3 kg lipid kg lipid–1 for D4 and be-
tween 0.18 and 2.3 kg lipid kg lipid–1 for D5 (Powell et al. 2009,
2017, 2018; Borga et al. 2012, 2013; McGoldrick et al. 2014; Jia
et al. 2015). In contrast, corresponding BMFs calculated with the
OECD‐305 growth correction are 4.0 and 2.5 kg lipid kg lipid–1



and are greater than observed trophic magnification factors of
D4 and D5 in aquatic ecosystems. This suggests that BMFs de-
termined in dietary bioaccumulation tests can be adequate de-
scriptors of biomagnification in the environment as long as mass
balance is adhered to in the extrapolation of bioaccumulation
data from growing to nongrowing fish.



Growth correction of the BCF
Following the example in Crookes and Brooke (2011), the



BCF of the substance can be calculated as



k
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0.0432
91441
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in liters per kilogram of fish depending on the method of cal-
culation of k1 and kT. The corresponding growth‐corrected
BCFNG values are, respectively,
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in liters per kilogram of fish. The growth‐corrected BCFs are
approximately 3.2 to 4.5 times greater than the actual BCFs. This
increase is attributable to representing the respiration rate
constant (k1) for a nongrowing fish by the respiration rate con-
stant of a growing fish. Equation 20 shows that at a growth rate
0.03 d–1, the respiration rate in juvenile O. nerka is approxi-
mately 4.7‐fold greater than that at a growth rate of 0 d–1.
Hence, the increase in the BCF on growth correction can be
attributed to the overestimation of the respiration rate by the
growth‐correction method. This suggests that the OECD‐305‐
recommended growth correction produces unrealistic estimates
of the BCF because it uses a k1 for a growing fish, which is much
greater than the k1 for a nongrowing fish. If both the uptake and
depuration terms (i.e., numerator and denominator) are growth‐
corrected as described by Equation 16, then the BCFNG is
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in liters per kilogram of fish, which are equal to the BCFs cal-
culated in Equations 27 and 28. In this case, the term 1



k



k
g



T( )− ,
which is 0.31 or 0.22 in this particular test, represents the
fraction of the respiration rate associated with no growth. This
fraction is in line with the earlier observation that in juvenile
sockeye salmon respiration rates in nongrowing fish are ap-
proximately 21% (or 0.21) of the respiration rates in fish
growing at a rate of 0.03 d–1. This supports the use of Equation
16 for estimating BCFs of chemicals in fish that do not grow.



Growth‐correction error in bioaccumulation tests
Figure 3 illustrates the error caused by the growth correction for



substances with varying BCFs and BMFs. Figure 3 shows that the
growth‐correction error is small and inconsequential for substances
that exhibit low BCFs and BMFs. This is because depuration rate
constants (kE) are much greater than the growth rate constants (kg).
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However, if BCFs are close to 5000 L kg fish–1 and/or BMFL values
are close to 1 kg lipid kg lipid–1, then the error becomes significant
and reaches levels up to 300%. For these substances, depuration
rates are relatively small and growth dilution has a significant effect
on the BCFs and BMFs. Themagnitude of the error is large enough
to cause misclassification of chemicals that exhibit BCFs and BMFs
near key bioaccumulation criteria values.



Recommendations for growth correction
The results of this analysis indicate that it is both incorrect and



unnecessary to include a growth correction for assessing BCFs
and BMFs in nongrowing fish. The current OECD‐305‐re-
commended methods for assessing BCFs and BMFs in growing
fish are adequate for assessing BCFs and BMFs in nongrowing
fish. This is because the BCF and BMF are fairly robust metrics of
bioaccumulation because they represent a mass balance as a ratio
of uptake rates (in the numerator) and related depuration rates (in
the denominator). Any changes in the depuration rate are
therefore often matched by corresponding changes in the uptake
rate (and vice versa), leaving the ratio relatively unaffected.
However, it is important to stress that relationships between
feeding, respiration, growth, and metabolic transformation are
highly complex and perhaps currently insufficiently understood to
fully anticipate the effect of growth on bioconcentration and
biomagnification. More research may be required to better
comprehend the effect of growth on bioaccumulation. However,
before this knowledge is obtained, it is best to rely on well‐es-
tablished mass‐balance principles to guide assessments of
bioaccumulation. A recent proposal (Hashizume et al. 2018) to
normalize the BMF to a dietary lipid content of 5% is therefore
best considered when applied to the actual BMF rather than the
growth‐corrected BMF.



Supplemental Data—The Supplemental Data are available on
the Wiley Online Library at DOI: 10.1002/etc.4509.



Data Accessibility—Data, associated metadata, and calculation
tools are available from the corresponding author (gobas@sfu.ca).
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difference between the black dots and the red line represents the magnitude of error attributable to violation of mass balance in the OECD‐305
growth‐correction method. BCF= bioconcentration factor; BMF= biomagnification factor; NG= nongrowing.
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CES – Silicones Europe 



European Chemical Industry Council - Cefic aisbl  



Rue Belliard, 40, box 15 



1040 Brussels Belgium 



Tel: +32/2/436.94.55 
 
 



Re: CES-Silicones Europe restriction process concerns on 



• Octamethylcyclotetrasiloxane (D4),  



• Decamethylcyclopentasiloxane (D5),  



• Dodecamethylcyclohexasiloxane (D6) 
 
 
Dear Madam or Sir,  



CES-Silicones Europe (CES) is a non-profit organization representing all major producers of 
silicones in Europe. CES is sector group of the European Chemical Industry Council (CEFIC), 
the forum and voice of the European chemicals industry. We aim to develop and provide 
scientific information on silicone products from a health, safety and environmental perspective. 
Our mission is to raise awareness of silicones’ many contributions to wellbeing and lifestyle 
and their importance to the European/Global economy.  



We would like to provide the following additional elements toour previous submissions: 
 
1) In CES first submission to the Public Consultation, submitted on 20 May 2019, under chapter 
1.2. the CES Emissions Reduction Guide 1  is referenced. An update of the Section 7 
DEMONSTRATING MINIMISATION BY MONITORING is provided in Annex A. 
 



 
2) Reconsile is currently updating the D4/5/6 CSRs taking in consideration the work of Frank 
Gobas and Yung-Shan Lee on “GROWTH-CORRECTING THE BCF AND BMF IN 
BIOACCUMULATION ASSESSMENTS” where the authors illustrate that the OECD-305 
guidelines for growth-correcting BCFs and BMFs violate the mass-balance assumption 
underlying the definition of BCFs and BMFs and provide unrealistic estimates of 
bioconcentration and biomagnification factors of chemicals in non-growing fish.  



We thank you in advance for your consideration. 



Yours sincerely,  



 



Dr. Pierre GERMAIN 



CES – Silicones Europe  



Secretary General 



                                                 



1 https://www.silicones.eu/wp-content/uploads/2019/01/Cyclosiloxane_Toolbox_Version1_January-2019.pdf 
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Update of the D4/5/6 CSRs taking in consideration the work of Frank Gobas 
and Yung-Shan Lee on “GROWTH-CORRECTING THE BCF AND BMF IN 
BIOACCUMULATION ASSESSMENTS”.    



 



In assessing bioaccumulation it is important to consider recently published work by Gobas et 



al., 2019 that indicates “it is both incorrect and unnecessary to include a growth-correction for 



assessing bioconcentration and biomagnification factors in non-growing fish.  The current 



OECD-305 recommended methods for assessing bioconcentration and biomagnification 



factors in growing fish are adequate for assessing bioconcentration and biomagnification 



factors in non-growing fish.” 



 



Gobas et al., 2019 points out that growth correcting the elimination rate (as is described in 



the revised OECD 305) is not a valid approach since the resultant BCF ratio or BMF ratio 



reflects uptake from a growing fish, and elimination from a non-growing fish.  If correcting for 



growth in the elimination phase, then equivalent reductions in fish ingestion and/or 



respiration need to be accounted for in the uptake phase since these uptake parameters are 



also correlated with growth (e.g. a growing fish will increase its respiration rate relative to a 



non-growing fish). The impact of the violation of mass balance, in this case, is an 



overestimation of the BCF/BMF value. Assessing the impact of this violation of mass balance 



on standard laboratory BCF/BMF studies with D4, D5 and D6 demonstrates that:  



1) According to the BMF, which together with the TMF is the most scientifically relevant 



metric in assessing potential bioaccumulation for D4/D5/D6, once the flawed ‘growth 



correction’ element is discounted, none of the resulting BMFs for D4 and D5 and D6 are 



greater than 1.  This clearly demonstrates again that D4/D5/D6 do not biomagnify and 



are not B/vB substances either according to the BMF data alone, or according to all the 



data relevant to potential B/vB properties when considered together.   



2) Even according to the flawed BCF metric - which cannot by itself provide any valid 



indication of potential B/vB properties for D4/D5/D6, once the flawed ‘growth correction’ 



element is discounted on the BCF, none of the resulting BCFs for D6 are greater than 



5000 and therefore D6 cannot and should not have even been considered vB according 



to the Section 1.2.2. REACH Annex XIII criteria.  



 



This information impacts the overall PBT/vPvB weight-of-evidence determination and 



associated potential risks.  Reconsile [and CES?] is currently updating the D4, D5 and D6 



CSRs taking in consideration the violation of mass balance and correcting the laboratory 



BCF/BMF values where growth correction was inapproriately applied.     



 



The registrants consider that lines of evidence in an overall weight-of-evidence approach 



must be considered when assessing bioaccumulation rather than a strict adherence to cut-off 



values of properties or a precautionary weighted approach of the various lines of evidence; 



an overall qualitative assessment of these lines of evidence is provided in the CSR. 



 



In the view of the Registrants, a weight-of-evidence approach considering laboratory and 



field biomagnification data, indicates that D4, D5 and D5 will not biomagnify in the food chain 



and therefore should not be considered as B/vB.  
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We provide the recent publication by Gobas et al., 2019 for reference in Annex B.   



 



Annexes 



Annex A: CES (2019). Use of D4, D5 and D6 in industrial environments: A TOOLBOX FOR 



MINIMISING ENVIRONMENTAL EMISSIONS. Version 2.0. September 2019. Section 7: 



DEMONSTRATING MINIMISATION BY MONITORING. 



Annex B: Gobas, F. A. C. P. and Lee Y.-S.. (2019) Growth‐Correcting the Bioconcentration 



Factor and Biomagnification Factor in Bioaccumulation Assessments. Environmental 



Toxicology and Chemistry. 
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ABSTRACT 



 



Long-range transport and the potential for redeposition in remote environments are hazard 



indicators for organic contaminants which are used in chemical regulatory assessments to 



identify substances with Persistent Organic Pollutant (POP) - like properties (e.g. in the 



Stockholm Convention). In the last few years, a general consensus has been reached, in much of 



the scientific community, that volatile methylsiloxanes (VMS), once released to the air, have the 



potential to travel long distances in the atmosphere.  Although a small fraction of the release can 



reach the atmosphere over remote regions, their potential to back-deposit from the air to surface 



media is negligible. In early 2015, a Spanish team published a research article claiming that they 



had found evidence of unexpectedly high concentrations of VMS in soil, vegetation and aquatic 



biota in Antarctica.  This was used to suggest that the long-range transport and back-deposition 



potential of VMS is much higher than previously believed.  This claim is completely 



contradictory with all other research on the environmental behavior of VMS, including model 



predictions and monitoring in the Arctic.  In this report, an in-depth review of the available data 



is presented in order to assess the weight of evidence for likely high latitude contamination by 



VMS compounds. In addition, recently completed and planned future research to directly address 



the issue is also discussed.   
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1. INTRODUCTION 



 



In 2009, a group of environmental researchers from Spain conducted an environmental sampling 



campaign on Livingston and Deception Islands, just north of the Antarctic Peninsula.  In 2013, 



the collected samples were analyzed for volatile methylsiloxanes (VMS) including both cyclic 



(cVMS, i.e. D3, D4, D5 and D6) and linear (lVMS, i.e., L2, L3, L4 and L5) compounds.  Results 



for VMS were published in a paper in Environmental Science and Technology (ES&T: Sanchís 



et al., 2015a) which claimed that VMS concentrations in many of the samples collected were 



unexpectedly high. The authors claim that these detections provide evidence of long-range 



transport and deposition (LRT/D) for VMS in remote regions.  Snow scavenging was proposed 



as a possible mechanism by which this deposition could have occurred.  



 



The validity of the data presented in the publication and its related supporting information was 



critiqued by two groups (consisting of both industrial and independent scientists) in two parallel 



comments published in ES&T shortly after the publication of the Sanchis et al. paper (Mackay et 



al., 2015; Warner et al., 2015). Both groups pointed out that detection and quantification of VMS 



in environmental samples at low concentrations is notoriously difficult and that the potential for 



artifacts (e.g. sample contamination during collection, storage, preparation and extraction) is 



very high, particularly if meticulous precautions are not taken. The data presented by Sanchís et 



al (2015a) may have been affected by such artefacts rather than showing the actual presence of 



VMS at high concentration in the Antarctic environment. Furthermore, the claim for long-range 



transport and back-deposition of VMS in remote regions is inconsistent with model predictions 



based on physicochemical properties and with the results of other VMS monitoring programs 



conducted around the globe. The proposed mechanism of snow scavenging is speculative and 



was not supported by detailed mechanistic calculations or data, nor is it based on current 



knowledge of the environmental behavior of pollutants revealed in other related studies. Since 



2015, more research has been conducted related to this topic. The purpose of this report is to 



review both existing and new data in detail in order to reassess the quality of the data presented 



by Sanchís et al. (2015a) and the claims raised about the LRT/D potential of VMS and the 



effectiveness of snow scavenging for removing VMS from the atmosphere.    



 



 



2. THE ESTABLISHED VIEW ON LRTP/D POTENTIAL OF cVMS 



 



All VMS have an unusual combination of high Henry’s Law coefficients and a high affinity for 



organic carbon. The established view is that VMS compounds are “fliers”; Once they are 



released to the air they will tend to stay in the air.  If they are released to water, they will also 



tend to re-partition to the air.  Because their air-water partition coefficients are high, they do not 



tend to get washed out of the atmosphere, but they will be transported in the atmosphere along 



the prevailing atmospheric circulation pathways.  Whilst in the air, VMS are subject to reaction 



with OH radicals (and may also be subject to other degradation mechanisms) which reduce their 



concentrations.  Although some airborne cVMS can be transported to the polar regions, their 
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deposition to polar surface media is believed to negligible. This view is based on multiple lines 



of evidence which are reviewed below.    



 



 



2.1. cVMS have the characteristic combination of physicochemical properties of “fliers”  



 



Theoretically, LRT/D potential of any substance depends on its physicochemical properties, 



especially its air to surface media (i.e. soil, water, … etc.) partition coefficients and its half-life 



in air.  Wania (2006) classified persistent chemical substances into several categories according 



to their partitioning properties, namely their octanol/air partition coefficient (KOA) and air/water 



partition coefficient (KAW) and presented this in a chemical space diagram (Figure 1). “Single 



hoppers” are persistent chemicals with extremely low surface-media to air partitioning (log KAW 



< 0 and log KOA > 10) and occupy the lower right corner of the plot. They will be strongly sorbed 



by surface media and will not be re-volatilized significantly once sorbed, although some may 



move via suspended particulates in the air and reach high latitude surface media when these 



particles are transported to and settle out in these areas. “Fliers” are persistent volatile chemicals 



(log KAW > 0 and log KOA < 6.5) which occupy the upper left quadrant of the plot shown in 



Figure 1. Once released to air, “fliers” tend to remain airborne, lacking potential to be back-



deposited to surface media. Between the two extremes are compounds classified as “multiple 



hoppers” that can undergo many cycles of volatilization and deposition. These chemicals can 



eventually accumulate in the surface media of the Polar regions. “Swimmers” are water soluble 



persistent chemicals with low values of log KAW (< -2) and log KOA (< 10). They can be 



transported long distances in ocean currents if they are not removed by degradation or particle 



settling.   



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 
Figure 1: Chemical space diagram and modes of transport based on Wania (2006). Color code: Dark Red (       ) = 



multiple hoppers; Pinky blue (        ) = single hoppers;  Blue pattern (         ) = swimmers; Cyan (        ) = fliers. 
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VMS compounds such as D4, D5 and D6 have log KAW > 2 and log KOA < 6 (Xu and Kropscott, 



2012; Xu and Kropscott, 2014; Xu et al., 2014) and hence sit comfortably in the “flier” zone of 



the chemical space plot (Figure 1).  They were classified as “fliers” by Wania (2006) and by Xu 



and Wania (2013). 



 



2.2. The modeled deposition of airborne cVMS in Polar Regions is negligibly small 



 



The LRT/D potential of VMS, especially cVMS, has been studied extensively using multimedia 



models based on the assumption that hydroxyl radical oxidation is the only degradation 



mechanism in air. Using the most appropriate models (e.g. the OECD Tool by Wegmann et al., 



2009 and GloboPOP by Wania 2003) with measured partition coefficients, Xu and Wania (2013) 



and Kim et al. (2018) calculated the characteristic travel distance (CTD), the transfer efficiency 



(TE) and the Arctic Contamination Potential (eACP) for VMS and three known POPs as 



benchmark compounds. The CTD is an indicator of long-range atmospheric transport potential 



and the TE and eACP are both indicators of deposition potential. The results are summarized in 



Table 1. Although the CTD values are close to some of the less persistent POPs such as PCB 28, 



the TE (deposition potential) values are hundreds to thousands of times lower than any of the 



benchmark POPs.  In addition, the eACP values for cVMS are much lower than the eACP values 



for all the benchmark POPs by at least five orders of magnitude. The negligible deposition 



potential represented by the low TE and eACP values indicates that even if cVMS compounds 



reach the atmosphere over high latitudes, they are unlikely to be deposited and hence will have 



negligible effects on the ecosystem (Xu and Wania, 2013).  



 



Table 1: Long-range transport/Deposition potential obtained by modeling and by air monitoring.  



 



 
 



 



 



2.3. Monitoring results in Northern Hemisphere support model predictions of negligible 



deposition potential  



 



cVMS Data Source Method CTD (km) TE (%) eACP10 (%)



D4 5260 1.60E-02 5.30E-06



D5 3430 6.80E-03 1.90E-05



D6 2580 3.90E-03 4.80E-05



HCB 153000 1.10E+03 2.70E+00



PCB 28 4930 2.10E+00 2.20E-01



PCB 180 16800 8.90E+01 7.30E-01



D4 1158



D5 998



D6 1503



D4 1610



D5 1670



D6 2690



Xu and 



Wania, 2013



the OECD Tool and GloboPOP models 



based on average OH radical 



concentrations and the assumption that 



oxiation by OH radicals are only 



degradation mechanism 



Extracted from latitudinal concentration 



gradients using all monitoring data available 



including urban



Extracted from latitudinal concentration 



gradients of using monitoring data from non-



urban locations only 



Xu et al., 



2019
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Empirical testing of the deposition potential of any chemical is difficult.  However, for 



substances like cVMS that have been in commerce for decades, monitoring data can be used to 



test the modeled deposition potential. It is important to note that in soil in the Northern 



Hemisphere, D4 has only been found (9-17 ng g-1 dw) slightly above analytical detection limits 



(e.g. 8 ng g-1 dw) in agricultural soils relatively close to populated areas in source regions with 



known direct inputs of non-air-routes, i.e. via biosolid applications (Sanchez Brunete et 



al.,2010; Wang et al., 2013). In water and associated media, Warner et al. (2010, 2013) have 



shown elevated levels of cVMS in Arctic fjords, but these were impacted by wastewater 



effluents from local communities.  In remote Arctic fjords, measured cVMS concentrations in 



fish were close to or below detection limits (Warner et al., 2010).  Similar findings have been 



reported by Kierkegaard et al. (2013a, b) for Swedish lakes (i.e. cVMS was not detectable in fish 



sampled from remote lakes with negligible waste water inputs). Furthermore, many studies in 



water, sediment and biota have reported a decrease in concentrations to below detection limits 



with increasing distance from known (waste water) sources of emissions (Sparham et al., 2008; 



Warner et al., 2010; Kierkegaard et al., 2011; Kierkegaard et al., 2013b). The fact that cVMS 



concentrations are low or below detection limits in fjords without local surface inputs, or at 



background sites away from local emissions suggests that the effect of atmospheric inputs to 



these remote water/sediment systems is negligible. More recently, an assessment report 



presenting the results of the 2016 AMAP Assessment of Chemicals of Emerging Arctic Concern 



(AMAP, 2017) concluded “…however, even under Arctic conditions, atmospheric deposition of 



cVMS is unlikely to occur due to its inherent volatility. Exposure to cVMS in Arctic regions is 



primarily from local sources such as human settlements. Due to limited wastewater treatment in 



such settlements, wastewater inputs are major sources of cVMS to aquatic environments in the 



Arctic.” 



  



2.4. Ongoing research to understand actual travel distance and degradation rates of cVMS 



in air 



 



The model-estimated CTD values shown in Table 1 were obtained by assuming that cVMS 



degradation in air occurred via a single (OH radical) degradation mechanism only. To test this 



assumption, latitudinal concentration gradients of air concentrations for cVMS were analyzed in 



a recent study (Xu et al., 2019) using all available monitoring data. The measured CTD values 



(Table 1) extracted from these spatial gradients varied from 1158 km to 1610 km for D4, 998 km 



to 1670 km for D5, and 1503 km to 2690 km for D6, depending on whether the data from urban 



centers (i.e. the main source regions) were included or excluded from the analysis.  These 



“effective” CTD values derived from field measurements were significantly shorter than those 



predicted based on the hydroxyl radical assumption, especially for D4 and D5. This suggests that 



either additional degradation mechanisms may be operating or that the actual OH radical rate 



constants are higher than those hitherto assumed (based on atmospheric chamber experiments 



e.g. Atkinson,1990). This means that D4, D5 and D6 may be transported over much shorter 



distances. In addition, Xu et al. (2019) suggest that the spatial patterns of the D4, D5 and D6 



concentration ratios cannot be explained by the OH radical mechanism alone. This points to the 



operation of additional degradation mechanism(s) in the atmosphere for these compounds.  Real 



half-lives may be much shorter (~2 days) than those which have been experimentally 



determined. A collaborative effort between experts from Dow and independent scientists from 
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Norway, the University of Toronto and Stockholm University is currently underway to better-



determine the atmospheric half-lives of D4, D5 and D6 using field data from two south-to-north 



transects and selected specific locations that reflect the effects of air circulation patterns both in 



Europe and North America. Completion of the project is expected in early 2020.   



In conclusion, cVMS compounds are considered as “fliers” based on three lines of evidence: (1) 



their unique combination of high log KAW and moderate to low KOA values; (2) low model-



estimated deposition potential (i.e. values of TE and eACP are several orders of magnitude lower 



than those for POP reference compounds) and (3) near boundary effective CTD values from air 



monitoring data and non-detections of cVMS in surface media sampled in remote high latitude 



regions unless they are impacted by local emissions.    



 



3. THE ARTICLE BY SANCHIS et al. (2015) AND THE ES&T CORRESPONDENCE 



 



3.1. The Article by Sanchís et al. (2015a) and the data reported therein 



 



Most of the findings and conclusions in the paper by Sanchís et al. (2015a) are completely 



contradictory to the evidence collected elsewhere. Sanchís et al. claim that they “… show for the 



first time the occurrence of VMS in soils, vegetation, phytoplankton, and krill samples from the 



Antarctic Peninsula region,...”. Based on these detections, they suggest that VMS are not fliers, 



but hoppers.  



 



In atmospheric chemistry, it is well known that the time scales for air-circulation within each 



hemisphere range from about a week (longitudinal) to two months (latitudinal). Moreover, air 



exchange between the northern and southern hemispheres is limited (because of the prevailing 



transport of mass and energy away from the equator towards the poles) and full mixing takes 



about one year (Jacob, 1999). Given that about 90% of the world’s population lives in the 



northern hemisphere and that most global VMS production and use is concentrated here, it is 



puzzling that VMS is not detected in surface media in the Arctic (except where there is influence 



of local emission) but was detected in the Antarctic samples collected by Sanchís et al. (2015a) 



sites with no significant local emissions. Other puzzling peculiarities in the data from Sanchís et 



al. (2015a) include: 



 



(1.) The cVMS concentrations in Antarctic surface media reported by Sanchís et al. (2015a) 



were similar to or greater than those found in source regions in the Northern Hemisphere 



impacted by local direct emission to water and soil. This is especially true for D4.  



Specifically, the reported concentrations of D4 in the Antarctic soil samples varied from 



<MDL to 24 ng g-1 dw with a detection frequency of 82% (Table S5-a in Sanchís et al. 2015). 



These concentrations are much higher than most of the reported cVMS concentrations in soil 



from the Northern Hemisphere, which are typically below detection limits even though they 



are much closer to sources of release.  For example, two soils from the Faroe Islands were 



analyzed for VMS by Kaj et al. (2005) and no detectable cVMS or lVMS was found 



(detection limits were in the ng g-1 range). Similarly, concentrations in sediment collected 



from background sites in the same region were all below detection limits (Kaj et al., 2005).  



D5 and D6 were found in a Spanish agricultural soil (Sanchez-Brunete et al., 2010), while D4 



was below the detection limit (1.1 ng g-1).  In agricultural soils receiving biosolid application 



in Ontario, Canada, the range of D4 concentrations varied from <MDL (8 ng g-1 dw) to 17 ng 
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g-1 dw with a much lower detection frequency (30%: Wang et al., 2013). Similarly, the 



reported D5 concentrations of some soil samples from Antarctica (e.g. 71 and 110 ng/g dw) 



exceed most concentrations reported in samples from soils receiving biosolids (which were 



mostly < 50 ng g-1 dw: Wang et al., 2013) and the reported ranges of D5 (9-57 ng g-1 dw) in 



agricultural soils in Spain (Sanchez Brunete et al. 2010). The same can be said for D6. 



Biosolids typically contain high concentrations of VMS, derived from waste water, due to the 



very high affinity of VMS for organic carbon.  Approximately half of the VMS removed 



from sewage in waste water treatment plants is believed to partition to sludge solids.  



 



(2) cVMS concentrations reported in biota collected in Antarctica (Sanchís et al. 2015a) were 



similar to or greater than those found in source regions in the Northern Hemisphere, 



known to be impacted by local direct emission to aquatic ecosystems. The dry-weight 



concentrations of D4 and D6 reported in krill samples from Antarctica by Sanchís et al. 



(2015a) correspond to 40-400 and 40-240 ng g-1 lipid (lp) (assuming 30% lp content of dry 



weight), respectively. These concentrations are comparable to those measured in northern 



shrimp sampled from the heavily-polluted Inner Oslo Fjord (100 and 110 ng g-1 lp, 



respectively, from Powell et al., 2018). The Inner Oslo Fjord receives treated waste water 



emissions from most of the greater Oslo region (1.5 million people).  Moreover, the reported 



D4 and D6 concentrations in krill from Antarctica are higher than D4 and D6 concentrations 



in northern shrimp sampled from the Outer Oslo Fjord (7 and 29 ng g-1 lp, respectively: 



Powell et al., 2018). cVMS concentrations in zooplankton sampled from two Norwegian 



Lakes, Lake Mjøsa and Lake Randsfjorden (also known to receive waste water emissions 



from major population centers) ranged from <MDL to 51 ng g-1 lp for D4 and from <MDL to 



48 ng g-1 lp for D6 (Borgå et al., 2013). Several studies have also reported cVMS 



concentrations in fish.  For example, D4 and D6 concentrations in herring sampled from 



areas of the Baltic sea impacted by wastewater discharges were 1711 and 4231 ng g-1 lp 



(Kierkegaard et al., 2013a). Warner et al. (2010) reported that D4 and D6 concentrations in 



fish sampled from remote Arctic fjords were all < MDL for D4 and ranged from <MDL (for 



the fjord receiving no direct wastewater discharge) to 26 7 ng g-1 lp for D6 in the two fjords 



impacted by local wastewater discharge. All these values are much lower than those reported 



by Sanchís et al. (2015a) for Antarctic krill.      
 



(3) The concentration ratios of different cVMS compounds reported by Sanchis et al. (2015a) 



in krill and phytoplankton samples do not correlate with known emission profiles of cVMS 



into the environment, which is dominated by D5, followed by D6 and then D4 (Brooke et 



al., 2009b, c, a). This pattern has been confirmed in environmental samples from various 



studies (e.g. Sanchez-Brunete et al., 2010; Warner et al., 2010; Kierkegaard et al., 2011; 



Borgå et al., 2012; Kierkegaard et al., 2013b), albeit from northern latitudes. In contrast, 



Sanchís et al. (2015a) reported that D4 was the dominant cVMS compound detected in more 



than 50% of the krill samples from Antarctica. D4 concentrations were also similar to those 



for D5 and D6 in phytoplankton. Given that the aqueous persistence of D4 is known to be 



significantly lower than that of D5 and D6 due to faster hydrolysis rates (the hydrolysis half-



life for D4 is estimated to be just 2.9 days at pH 8 and 10 ⁰C from Brooke et al., 2009a), this 



uncharacteristic ratio of the VMS oligomers also suggests sampling and analysis bias or the 



presence of artefacts.  
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3.2. Snow Scavenging Speculation 



 



The concentrations of cVMS reported for surface media in Livingstone and Deception islands 



were comparable to or higher than those measured in the other studies conducted in the Northern 



Hemisphere (especially D4 and D5).  Sanchís et al. (2015a) admit that this was unexpected. To 



explain these high concentrations, Sanchís et al. (2015a) proposed that airborne VMS could be 



transported to the polar region and be deposited to surface media by snow scavenging. However, 



the feasibility of snow scavenging as a deposition mechanism was questioned by the two 



comments to ES&T (Mackay et al., 2015; Warner et al., 2015). The relevance of snow 



scavenging for the transfer of airborne D4 and D5 to snowmelt water has recently been 



investigated directly under controlled conditions in a laboratory study by Xu and Vogel (2019). 



 



Snow scavenging of airborne contaminants can occur via three different processes: (i) particle 



scavenging; (ii) gas-phase scavenging and (iii) snow-to-water transfer during snow melt.  Xu and 



Vogel (2019) measured snow sorption coefficients (KiA) using the sorption and desorption of 
14C-labeled D4 and D5 to snowflakes relative to a benchmark compound (cyclopentanone) 



introduced into a custom-made snow chamber at temperatures varying from 0 to -20 C. In 



addition, the transfer of D4 and D5 in snow to melt water was studied using 14C-D4- and 14C-D5-



spiked snow in a closed snow chamber, and with 14C-D4- and 14C-D5-spiked snowpack (30 cm 



thick) placed on top of a frozen soil (10 cm thick) under controlled air flow rates in an open 



chemical hood. The details of the experiment and results can be found in the original report (Xu 



and Vogel, 2019). The major findings were as follows: 



 



• The KiA values measured for D4 in both sorption and desorption processes were identical 



and independent of siloxane/cyclopentanone concentration ratios, suggesting that any 



sorption/desorption on snow surfaces is reversible and is not affected by reference 



compound concentrations under the experimental conditions.  



• At -7 ºC, log KiA was -3.0 for D4 and -2.3 for D5. The value of log KiA increased as the 



temperature decreased. These log KiA values at -7 ºC are smaller than those estimated by 



Mackay et al. (2015) using a QSA model by 0.7 to one log units.  



• The gas-phase scavenging ratio of D4 and D5 (WG) measured in the snow chamber 



varied from 2.6 ± 0.0 to 14.5 ± 0.3 for D4 and from 18.4 ± 1.2 to 52.9 ± 5.4 for D5 over a 



temperature range of 0 to -20 ºC. These measured WG values are similar to those (0.6-



17.5 for D4 and 21-62 for D5) calculated using the measured log KiA values and a snow 



area index (SAI) up to 6000 (m2 m-2). Note that the SAI is the vertically integrated 



surface area of snow crystals per unit ground area. 



• Gas-phase scavenging appears to make the predominant contribution to total snow 



scavenging for cVMS. This is because the particle scavenging ratio (WP) is predicted to 



be negligible as a consequence of the small octanol/air partition coefficients (KOA) for 



these compounds.  
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• Most importantly, almost all 14C-D4 and -D5 sorbed by the snowpack was lost through 



re-volatilization and hydrolysis during the snow melting process.  D4 and D5 were not 



detected in melt water (the corresponding mass fraction remaining in the snowmelt was < 



1%).  



• Based on previously reported observations of D4 and D5 concentrations in Arctic air (1 



ng m-3 and 5 ng m-3, respectively: Krogseth et al., 2013; AMAP, 2017) and the measured 



total snow scavenging ratio obtained from these experiments, the predicted D4 and D5 



concentrations in snowmelt is estimated to be ca 3 and 80 pg L-1, respectively. These 



calculations assume that all the D4 and D5 in snow will be 100% transferred to snowmelt 



(see the report for the details). Taking into account the snow-to-water transfer efficiency, 



the contribution of snow scavenging on the D4 and D5 concentrations in the snowmelt 



water in the Arctic became < 0.03 and < 0.8 pg L-1, respectively. Currently, the method 



detection limits for D4 and D5 in surface water are in the few ng L-1 to a few tens of      



ng L-1 range.  These limits are higher than the predicted concentrations by 3-5 orders of 



magnitude.    



 



Based on the above results, the volume of snow (the snow equivalent) required to be melted to 



accumulate the cVMS concentrations in soil reported by Sanchís et al. (2015a) was calculated 



(i.e. the volume of snow that contains the same mass of D4 and D5 as that reported in the 



sampled soil depth). A sample depth of 5 cm was assumed and the total mass per unit area to this 



depth was calculated assuming a soil bulk density of 1500 kg m-3.  The results are shown in 



Table 2. The D4 concentrations in soil reported by Sanchís et al. (2015a) are so high that a huge 



volume of snow,  830000 m3, would have to be melted on top of the soil with 100% of D4 in 



melt water transferred to soil.  If re-volatilization and hydrolysis losses are taken into account 



this volume increases to  83000000 m3. Although the calculated snow equivalents are smaller 



for D5 ( 23000 and  2300000 m3, respectively), they are still very large in comparison to the 



typical annual snow accumulation at the sampled sites (< 1 m yr-1 from De Pablo et al. 2016). In 



other words, in order to accumulate the reported mass of D4 and D5 in the top 5-cm of the soils 



sampled via snow scavenging, a continuous accumulation of cVMS without removal would be 



needed over a period of more than 23000 years! 



  











www.silicones.eu 



10 
CES – Silicones Europe 
Rue Belliard 40 – 1040 Brussels - Belgium 



Tel. +32.2.4369455 PGE@cefic.be  www.silicones.eu 



Table 2: Snow equivalents calculated for soil based on the soil depth sampled and D4 and D5 



concentrations reported by Sanchís et al (2015a) and the measured snow-scavenging data by Xu 



and Vogel (2019). The density of snow assumed was 300 kg m-3. Notice that the exact sampled 



depth is not available for five samples S01, S04, …, etc.  



 
 



 



In short, the experimental measurements demonstrate that snow scavenging is not an important 



deposition mechanism for cVMS and cannot explain the “unexpected” VMS concentrations 



reported by Sanchís et al. (2015a).  



 



3.3. Major criticisms of the sample integrity from the two ES&T correspondences  



 



One major issue with the data presented by Sanchís et al. (2015a) is that the integrity of their 



samples appears questionable for the following reasons (Mackay et al., 2015; Warner et al., 



2015).   



• Samples were collected in 2009 as part of monitoring program on legacy POPs, not 



specifically for VMS.  This means that the rigorous cVMS-specific precautions required 



to prevent contamination artefacts may not have been taken; Archived samples were 



analyzed for VMS after storage for approximately 4 years without checks of the storage 



stability or the potential for contamination of the analytes during storage and processing; 



• Techniques for reducing background VMS contamination in the laboratory were not used 



(e.g. no clean room, positive pressure cabinet or clean hood, etc); 



• Sample processing may have been inappropriate (e.g. freeze-drying of phytoplankton, 



grinding of soil and krill in the open air, and grinding in open air at low temperature after 



liquid nitrogen-freezing for the vegetation samples).  Most indoor air environments are 



known to be contaminated with VMS due to the ubiquitous use of these compounds in a 



wide range of personal care products, sealants, coatings and other products; 



D4 D5 D4 D5 D4 D5 D4 D5



S01 23.9 71.9



S02 5 75000 <MLOD <MLOD



S03 5 75000 14.5 21.9 1.09E+06 1.64E+06 1.2E+06 6.8E+04 1.2E+08 6.8E+06



S04 5.0 6.64



S05 18.0 11



S06 5 75000 <MLOD 10.3 7.73E+05 3.2E+04 3.2E+06



S07 7.4 19



S08 5 75000 10.0 15 7.46E+05 1.13E+06 8.3E+05 4.7E+04 8.3E+07 4.7E+06



S09 5 75000 17.0 22.6 1.28E+06 1.70E+06 1.4E+06 7.1E+04 1.4E+08 7.1E+06



S10 5 75000 13.9 7.4 1.04E+06 5.55E+05 1.2E+06 2.3E+04 1.2E+08 2.3E+06



S11 19.5 45.5



Reported Conc 



(ng/g dw)



Snow Equivalent 



(m3) with 100% 



Transfer



Total cVMS Mass 



in Sampled Depth 



(ng)



Snow Equivalent 



(m3) with 1% 



Transfer



Original 



Sample 



ID



Sampled 



Depth 



(cm)



Total Soil 



Mass in 



Sampled 



Depth (g)
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• The field blanks used may have been inappropriate (glass fiber filters were used as field 



blanks, but they do not have the same interactions with VMS as the soil, vegetation and 



biota). There also appears to have been a lack of procedural blanks and inappropriate 



recovery surrogates appeared to have been employed (e.g. m-xylene-d10 and 



naphthalene-d8 were used, but these compounds do not behave in the same way as cVMS 



and do not have the same source and contamination issues in indoor air).  



 



3.4. Additional comments  



 



Besides the major issues with the article presented above, there are some other issues which 



suggest the data and their interpretation are questionable.     



 



3.4.1. Extremely poor QC of data presented in the paper 



a. cVMS concentrations in krill shown in Figure 1b (lower graph) of the paper by Sanchís et 



al. (2015a) are different to the data shown in their Table 1 and the original raw data 



presented in the Supplementary Information (Table S5-d).    



b. cVMS concentrations in vegetation shown in Figure 2b (lower graph) in the paper by 



Sanchís et al. (2015a) are different to those summarized in their Table 1 and the original 



raw data presented in their Table S5-b. Although Figure 2b is consistent with the 



calculated “cVMS” values in their Table S5-b, all “cVMS” values in Table S5-b have 



calculation errors.        



c. Figure 3 in the article is simply not reproducible using the original sea surface salinity 



data in their Table S2-c and the cVMS concentrations shown in Table S5-c (See Figure 2 



below). 



d. Data shown in Figure S6 are not consistent with the original data shown in Table S5-b or 



their corresponding lipid-normalized concentrations. The origin of the data is unknown.   



e. No “MLOD” values were provided for cVMS for any media in Table S4.  Actual values 



<MLOQ in Table S4 were listed and used for the calculations of total cVMS 



concentrations in Tables S5-a, S5-b and S5-c. 



 



 



 



 



 



 



 



 



 



 



 



 
Figure 2: Plots of Sea Surface Salinity (SSS) versus total cVMS concentrations presented in Figure 3 of the 



paper if all 11 pairs of original data are used (right). The data in the left graph are not from the original data 



and a similar statistical relationship can be obtained only by mis-aligning the SSS and total concentration 



data and eliminating the highest concentration data point (9 data points left), although the exact regression 



shown in Figure 3 of the paper cannot be reproduced.  
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3.4.2. Questionable statistical relationships   



a. Statistical analysis is not valid for the relationship between cVMS and the lipid content in 



vegetation (see Figure 3 below) shown in Equation 3 of the article because it is the result 



of classic “cherry picking” (selecting data in order to fit a hypothesis). Using the data 



shown in the SI, one finds that there is no statistically significant correlation between 



cVMS concentrations and the lipid content of individual species such as lichens (7 



samples, positive trend), mosses (7 samples, native trend), or hairgrass (2 samples).  The 



positive “correlation” is the result of “elimination’’ of the spoilers (moss samples) in the 



data analysis.   



b. Equation 3 in the paper implies that concentrations of cVMS in vegetation are not 



linearly related to “lipid content” but, instead, are related to “lipid content squared”.  



What is the mechanism for such a partitioning behavior?  The log CS (total concentrations 



of VMS in soil) is inversely related to water content for cVMS (Eq. 1) but appears to be 



related to the logarithm of water content for lVMS (Eq. 2).  Because CS is expressed on a 



dry weight basis and because the sorption mechanism is partitioning to OC, why should 



the water content of soil matter? Why should cVMS and lVMS be different in this 



regard? 



c. The authors claim that VMS in soil and vegetation were derived from a single source in 



the same area (i.e. snowmelt). Why, then, is there no relationship between the OC-



normalized cVMS concentrations in soil and the lipid-content normalized cVMS in 



vegetation samples collected at the same sites? 



 



 



 
 



Figure 3. There is no correlation (R2 = 0.029 and p > 0.1) between total cVMS concentrations and the log (lipid 



content) of vegetation if all data are reported (right). Furthermore, no statistical relationships can be 



found for individual vegetation types (middle: some opposite trends may be seen in the top two 



central panels). The statistical relationship shown in the graph on the left (disclosed in Equation 3) is 



only obtained by leaving out the trend spoiler (middle graph in the middle column), although the 



exact equations cannot be reproduced.    
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3.4.3. Discussion of uniqueness of the polar environment of the sample sites is exaggerated 



Temperature is the single most important factor influencing the surface/air exchange of the 



contaminants.  Places in the Antarctic interior have extremely cold temperatures, but the 



sampling sites are located on Livingston and Deception Islands, on the edge of the Antarctic 



continent and to the north of the Antarctic Peninsula.  In fact, the average monthly 



temperature at the sampling sites varies in a narrow range between -11 to 2 C (YR, 2019). 



This range is narrower, and the low-temperature is actually higher than those in many 



temperate zones in the northern hemisphere.  



  



3.5. The authors’ reply 



 



Sanchís et al. (2015b) published a reply to the criticisms raised in the two independent ES&T 



comments (Mackay et al., 2015; Warner et al., 2015).  However, this reply failed to answer many 



of the basic questions raised about the unreasonably high concentrations.  It also failed to address 



the fundamental quality control issues or show any evidence of sample integrity.  Instead, the 



reply actually compounds some of the errors and misconceptions. The following three issues 



were especially significant.   



 



The comment by Mackay et al. (2015), specifically made the point that the extraordinarily high 



VMS concentrations reported by Sanchís et al. (2015a) could not be explained by our current 



knowledge of soil/air partition coefficients and the measured airborne cVMS in polar (Arctic) 



regions.  In their reply, Sanchís et al. (2015b) say that soil organic matter in Antarctica is unlike 



any known soil organic matter elsewhere, and so should be treated as more like lipid in animal 



tissue.  This speculation is baseless and is unsupported by any data.  In addition, Sanchís et al. 



(2015b) failed to acknowledge that the organic carbon content in most of their soil samples was 



extremely low (4 out of 11 samples had < 0.1% carbon, i.e. the detection limit and 9 out of 11 



samples had < 1% carbon). Under these conditions, even if the soil organic matter in Antarctic 



soil were treated as pure lipid, the Antarctic airborne VMS would still have to be higher than that 



measured in Arctic air (e.g. by Krogseth et al., 2013) by 3-5 orders of magnitude in order to 



account for the VMS concentrations in surface media reported in the original paper.  Such high 



airborne VMS concentrations in Antarctica are highly implausible because the majority of VMS 



is released in the Northern Hemisphere, not the Southern Hemisphere.   



 



Secondly, in an effort to bolster the potential of snow scavenging as a mechanism for removing 



VMS from the atmosphere, Sanchís et al. (2015b) assumed a very high specific surface area for 



snow with high density (equivalent to a SAI of 110000 m2 m-2). The measured SAI is typically 



around 1000 for the snowpack in the field (Taillandier et al., 2006).  



 



Given the criticism about a lack of appropriate quality control procedures to minimize and 



monitor possible sample contamination during collection, storage and processing, the reply only 



says that the “samples were sealed in glass tubes in the field.”  It never answered the question 



about whether the analyte concentrations might have changed during sample collection or during 



long-term storage, and whether samples may have been contaminated in the laboratory during 



sample processing.  For example, this could have happened when soil and krill samples were 
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ground in the open laboratory air or when vegetation samples were homogenized at low 



temperature or when the phytoplankton samples were freeze-dried as described by the Sanchís et 



al. (2015a).  



  



4. CONCLUSION  



 



The above analysis is focused on cVMS, but the same issues and concerns apply to lVMS as 



well.  In short, the Antarctic monitoring data presented by Sanchis et al. (2015a) appears to be 



based on four-year old archived samples with unknown integrity. Samples appear to have been 



processed without the rigorous precautions known to be needed to prevent artefact generation 



and QC procedures for data generation appear to have been poor. Issues are also apparent in how 



the raw data have been treated and analyzed statistically, with inconsistencies between the data 



presented in Figures and Tables suggesting cherry picking and bias. Next, the principal 



mechanism used to explain the data reported (snow scavenging) is highly speculative and is not 



supported by either data derived from recent laboratory experiments or model calculations. 



Finally, the data reported in the paper contradict all expectations based on a wide range of 



monitoring and modelling studies conducted in northern hemisphere high latitudes. The paper 



should, therefore, not be used to support environmental exposure and risk assessments for VMS.  
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Back-Deposition Potential of Octamethylcyclotetrasiloxane (D4) 
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Summary 



Back-deposition potential was quantitatively evaluated for octamethylcyclotetrasiloxane (D4) using the 



SimpleBox model. To quantify the back-deposition, the emission of D4 was released to the air 



compartment only, and mass distributions, concentrations in all media of all areas, transfer efficiency 



(TE), and deposition potential (DP) were analyzed. 



When D4 is released to air in the source regions (regional and continental scales), 



• Virtually all the mass stays in air, and mass in other media is negligible; 



• Concentration in soils, waters, sediments in all areas are >5 orders-of-magnitude below 



detection limits; 



• Transfer efficiency (TE) is very small, >5 orders-of-magnitude smaller than involatile compounds; 



• Deposition potential for 10 years (DP10) is also very small, >5 orders-of-magnitude smaller than 



involatile compounds. 



Multiple lines of model predictions above support that back-deposition of D4 would not be measured 



using the existing experimental methods. 



 



Introduction 



This report is concerned about back-deposition to surface media potential of octamethylcyclotetra-



siloxane (D4) after it is released to the atmospheric compartment only. In order to evaluate the back-



deposition of D4 to surface media, the SimpleBox model (ver. 4.01) was employed because the model 



can explicitly describe the behaviors as well as other important physical and chemical processes 



(Hollander et al., 2016) and because it was applied in the Annex XV dossier (2019). 



It is important to note in this context that mathematical models often use a wide range of values from 



infinitesimally small numbers to extremely large numbers. However, both extremes may not be 



accurately measured in the real world. In that case, one must apply cut-offs to properly interpret data. 



For example, when an environmental multimedia model predicts a non-zero concentration that is orders 
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of magnitude smaller than the detection level, it is reasonable to interpret the small concentration as 



“practical zero” or “realistic non-existence” in a similar way suggested by Woodfine and Mackay (2001). 



In this report, we suggest that model predictions with infinitesimally small values should be interpreted 



as “practical zero” because there is no way to measure the predictions using the best technologies. 



 



Methods 



Deposition metrics 



Based on the predictions of SimpleBox version 4.01 (Hollander et al., 2016), two metrics can be 



determined to quantify back-deposition of cVMS. The first one is transfer efficiency (TE) based on 



steady-state modeling, which is defined in Eq. 1 (MacLeod and Mackay, 2004). TE indicates how much 



chemical is deposited to a target surface medium compared with a chemical emission rate to air. 



𝑇𝐸 =
𝑟𝑎𝑡𝑒 𝑜𝑓 𝑐𝑜𝑛𝑡𝑎𝑚𝑖𝑛𝑎𝑡𝑖𝑜𝑛 𝑓𝑙𝑢𝑥 𝑡𝑜 𝑡ℎ𝑒 𝑡𝑎𝑟𝑔𝑒𝑡 𝑐𝑜𝑚𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 (𝑘𝑔/𝑦𝑒𝑎𝑟)



𝑟𝑎𝑡𝑒 𝑜𝑓 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛 𝑡𝑜 𝑎𝑖𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑜𝑢𝑟𝑐𝑒 𝑟𝑒𝑔𝑖𝑜𝑛𝑠 (𝑘𝑔/𝑦𝑒𝑎𝑟)
 Eq. 1 



The other metric is deposition potential for 10 years of emission (DP10) from dynamic model predictions 



and is defined in Eq. 2. The metric is similar to the Arctic Contaminations Potential (ACP) developed by 



Wania (2003) to quantify chemical deposition to arctic surface media from air. The time span of ten 



years of chemical emission is arbitrary, but the period is enough for approaching a steady-state, or the 



maximum accumulation in surface media at a given emission rate. Typically, DP would decrease at the 



time span increases. 



𝐷𝑃10 =
𝑎𝑐𝑐𝑢𝑚𝑢𝑙𝑎𝑡𝑒𝑑 𝑚𝑎𝑠𝑠 𝑡𝑜 𝑡ℎ𝑒 𝑡𝑎𝑟𝑔𝑒𝑡 𝑐𝑜𝑚𝑝𝑎𝑟𝑡𝑚𝑒𝑛𝑡 (𝑘𝑔)



𝑡𝑜𝑡𝑎𝑙 𝑚𝑎𝑠𝑠 𝑒𝑚𝑖𝑡𝑡𝑒𝑑 𝑡𝑜 𝑎𝑖𝑟 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑜𝑢𝑟𝑐𝑒 𝑟𝑒𝑔𝑖𝑜𝑛𝑠 𝑓𝑜𝑟 10 𝑦𝑒𝑎𝑟𝑠 (𝑘𝑔)
 Eq. 2 



Physico-chemical Properties 



The model requires physico-chemical properties, major properties of D4 which are shown in Table 1. 



The KOC value of D4 was applied for particles in water, soil, and sediment as well as for colloidal 



dissolved organic carbon (DOC) in water. The property values are same as those used in Annex XV 



dossier (European Chemicals Agency, 2019) except for the rate constant in air. We corrected the value 



based on the average of observed rate constants with hydroxyl radicals (1.49×10–12 cm³ molecule–1 s–1) 
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(Kim and Xu, 2017) and an average global hydroxyl radical concentration (i.e., 5×105 molecule cm–³). 



Thus, the pseudo-first order rate constant is the product of the two values (i.e., 7.45×10–7 s–1). 



 



Table 1. Selected physico-chemical properties of D4 used in SimpleBox modeling 



Property Unit Value  Unit Value 



Molecular weight g/mol 296.6 Rate constant at 25°C 
logKAW (-) 2.74 in Air s–1 7.45E-7 
logKOW (-) 6.98 in Water s–1 2.06E-6 
logKOC (-) 4.22 in Sediment s–1 2.20E-8 
Melting point °C 17.5 in Soil s–1 1.52E-6 
Vapor pressure (25°C) Pa 132    
Solubility (25°C) mg/L 0.056    



Note: Sources of the data are found in Kim and Xu (2017) and Kim et al. (2018). 



 



In addition, reference compounds were tested and compared with D4: 267 high-production-volume 



(HPV) organic chemicals (Harbers et al., 2006) whose input data are included in the Substance database 



in the SimpleBox model, and 14 selected persistence organic pollutants (POPs) whose properties are 



shown in Table A3. The ranges of logKAW and logKOW for the reference compounds are –20 to 3.9 and -



4.17 to 23, respectively. For the 267 HPV chemicals, logKAW was calculated based on pressure and water 



solubility and KOC values were derived from a KOC-KOW relationship built in SimpleBox. 



Emission rates 



To quantify back-deposition of D4, we mainly used an emission scenario where D4 is released to air only: 



50.1 and 501 tonnes per year (tpa), to regional and continental scales, respectively. The values were 



taken from the Annex XV dossier (European Chemicals Agency, 2019). European Chemicals Agency 



(2019) evaluated emission rates of D4 based on the use, disposal, and treatment of cVMS in regional and 



continental scales (Table A1).  



The emission rates for the reference compounds were from the Substance database in SimpleBox, but 



only air emission was tested to quantify back-deposition rates. 
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Results and Discussion 



Mass distributions of D4 in regional, continental, and global scales 



The steady-state predictions of D4 mass distribution in all areas are summarized in Table 2. Mass in air is 



>5 orders-of-magnitude greater than those in other media. The predicted masses in the surface media 



for all areas are in small quantities, gram levels or lower for each entire compartment. The steady-state 



amount is the maximum value obtained under the air emission of D4 at constant emission rates (50.1 



tpa for Regional and 501 tpa for Continental). This indicates that back-deposition from air to surface 



media is negligible in all areas (including the source regions as well as remoted areas) and that the 



airborne D4 would remain in air degrading and traveling downstream. 



 



Table 2. Predicted mass distributions of D4 at steady-state when D4 is released to air in regional and 
continental areas 



(a) Mass (kg) and mass fractions (in parentheses) in regional and continental scales 



  Regional  Continental 



Air 1.2E+02 (100.0%) 8.3E+03 (100.0%) 



Natural soil 1.8E-03 (0.0%) 6.6E-02 (0.0%) 



Agricultural soil 6.5E-03 (0.0%) 2.4E-01 (0.0%) 



Other soil 6.6E-04 (0.0%) 2.4E-02 (0.0%) 



Fresh water 2.3E-05 (0.0%) 9.1E-04 (0.0%) 



Fresh water lake 7.3E-32 (0.0%) 1.2E-28 (0.0%) 



Surface sea/ocean water 6.9E-06 (0.0%) 7.9E-02 (0.0%) 



Fresh water sediment 1.4E-04 (0.0%) 5.5E-03 (0.0%) 



Marine sediment 8.8E-06 (0.0%) 5.0E-03 (0.0%) 



 



(b) Mass (kg) and mass fractions (in parentheses) in global scales: Moderate, Arctic, and Tropical 



   Moderate  Arctic   Tropical   



Air 9.3E+03 (100.0%) 2.8E+03 (100.0%) 5.3E+03 (100.0%) 



Other soil 2.7E-01 (0.0%) 2.4E-01 (0.0%) 5.0E-02 (0.0%) 



Surface sea/ocean water 7.0E-02 (0.0%) 2.3E-01 (0.0%) 1.4E-02 (0.0%) 



Deep sea/ocean water 2.2E-02 (0.0%) 3.4E-01 (0.0%) 1.5E-03 (0.0%) 



Marine sediment 9.1E-05 (0.0%) 2.1E-03 (0.0%) 4.0E-06 (0.0%) 
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Concentrations of D4 in environmental media 



Predicted concentrations were shown in Table 3 based on the emission to air in regional and continental 



areas. Due to the negligible back-deposition from air to surface media, concentrations in all surface 



media are >5 orders-of-magnitude smaller than analytical detection limits, which generally range from 1 



to 10 ng L–1  for water and from 1 to 10 µg kg-dw–1 for soil/sediment. In contrast, concentrations in air in 



the source regions can be detectable (Figure 1). The SimpleBox model predicts that the masses or 



concentrations of D4 as a result of back-deposition would not be measured using the currently existing 



experimental methods. 



 



Table 3. Predicted concentrations of D4 at steady-state when D4 is released to air in regional and 
continental areas 



  Regional Continental Moderate Arctic Tropical (Unit) 



Air 2.9E+00  1.2E+00  1.2E-01  6.6E-02  4.2E-02  ng.m-3 



Natural soil 2.2E-06  9.2E-07     µg.kg(dw)-1 



Agricultural soil 9.1E-07  3.8E-07     µg.kg(dw)-1 



Other soil 2.2E-06  9.2E-07  9.3E-08  1.9E-07  1.7E-08  µg.kg(dw)-1 



Fresh water 6.3E-06  2.9E-06     ng.L-1 



Fresh water lake 1.8E-13  3.4E-12     ng.L-1 



Surface sea/ocean water 1.7E-06  1.1E-07  1.8E-08  9.2E-081  1.5E-09  ng.L-1 



Deep sea/ocean water   1.9E-10  4.4E-09  5.8E-12  ng.L-1 



Fresh water sediment 7.8E-06  3.4E-06     µg.kg(dw)-1 



Marine sediment 1.5E-06  9.5E-08  1.6E-10  5.5E-09  3.0E-12  µg.kg(dw)-1 



 



                                                           



1 If one assumes a detection limit of 9.2 ng L–1, one would need 108 L (or 105 m³) to get enough mass of D4 to 
detect.  The volume of a typical Olympic sized swimming pool is 2500 m³. This means one would need to filter and 
trap 40 Olympic pools worth of water in order to be able to detect D4 in Arctic sea water in order to test back-
deposition of D4. 
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Figure 1. Predicted concentrations of D4 at steady-state when D4 is released to air in regional and 
continental areas (y-axis: logarithmic scale). Detection limit ranges: air 0.5-1 ng m–3, water 1-10 
ng L–1 and soil/sediment 1-10 µg kg-dw–1. 



 



Transfer efficiency (TE) 



Based on the mass flow rates (Table A2), TEs of D4 were calculated according to Eq. 1 and the results are 



shown in Table 4. The values are below 1.2×10–5 for all the target surface media, and the global sum of 



TEs is 4.33×10–5. The result shows that a very small fraction of emitted D4, which cannot be realistically 



detected, would deposit to the surface media. 



The global TE was compared with those of 267 organic compounds (Harbers et al., 2006) and 14 selected 



POPs (Table A3). Generally, TE decreases as logKAW increases (Figure 2) and logKOW decreases (the latter 



effect was seen as variability of the general trend in Figure 2). TEs of 12 POPs out of a total of 14 are 



greater than 0.2, which was >40,000 times greater than D4. According to Figure 2, D4 behaves like very 



volatile organic compounds with low KOW values. 
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Table 4. Transfer efficiencies of airborne D4 in all surface media of all areas 



Transfer Efficiency (TE) Regional Continental Moderate Arctic Tropical Global total 



All Soils 3.17E-07 1.16E-05 9.57E-06 1.85E-06 4.34E-06 2.77E-05 



All Waters 2.34E-09 3.86E-06 4.24E-06 5.67E-06 1.75E-06 1.55E-05 



All Sediments 1.00E-10 6.23E-09 4.66E-11 2.35E-10 5.00E-12 6.62E-09 



Area total 3.20E-07 1.55E-05 1.38E-05 7.52E-06 6.09E-06 4.33E-05 



 



 



Figure 2. Global transfer efficiencies vs. logKAW for 267 organic compounds (Harbers et al., 2006), 14 
POPs (Table A3), and D4. 



Deposition potential (DP) 



DP10 were calculated according to Eq. 2 and these results are shown in Table 5. Dynamic modeling 



results indicate that 10 years are enough for D4 to reach a steady-state in all media of all areas (Figure 



A1). The DP10 values are very low for each target surface medium (i.e., <1×10–7), and the sum of the 



global DP10 is 3.03×10–7. The global total mass in the surface media is a small fraction of the total mass 



released to air for 10 years (i.e., 5.51×106 kg). The small fraction would not be measured using the 



existing experimental methods. 



The global DP10 was compared with those of 267 organic compounds (Harbers et al., 2006) and 14 



selected POPs (Table A3). Generally, DP10 decreases as logKAW increases (Figure 3) and logKOW decreases 



(the latter effect was seen as variability of the general trend in Figure 3). DP10’s of 13 POPs out of a total 



of 14 are greater than 0.4, which was >106 times greater than D4.  
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Table 5. Deposition potentials of D4 for 10 years in all areas and all media 



Contamination Potential Regional Continental Moderate Arctic Tropical Global total 



All Soils 1.63E-09 5.99E-08 4.93E-08 4.37E-08 9.08E-09 1.64E-07 



All Waters 5.37E-12 1.45E-08 1.66E-08 1.03E-07 2.74E-09 1.37E-07 



All Sediments 2.72E-11 1.89E-09 1.65E-11 3.84E-10 7.21E-13 2.32E-09 



Area total 1.67E-09 7.64E-08 6.58E-08 1.47E-07 1.18E-08 3.03E-07 



 



 



Figure 3. Global 10-year deposition potential (DP10) vs. logKAW for 267 organic compounds (Harbers et 
al., 2006), 14 POPs (Table A3), and D4. 



 



The results support that model predictions with infinitesimally small values should be interpreted as 



“practical zero” because there is no way to measure the model predictions using the best available 



technologies. 
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Appendix 



The SimpleBox model 



SimpleBox version 4.01 (Hollander et al., 2016) was used to evaluate back-deposition of cVMS. The 



model is designed for screening-level risk assessments with a particular focus on chemicals used in the 



European Union.  It is the core environmental exposure module in the European Union System for the 



Evaluation of Substances (EUSES) and the CHESAR tools developed and managed by the European 



Chemicals Agency (2016).  EUSES makes environmental exposure assessments at regional and 



continental scales for all major environmental media (air, fresh water lake, fresh water, surface sea, 



deep sea, natural soil, agricultural soil, other soil, fresh water sediment, and marine sediment) as well as 



global scales including moderate, Artic, and tropical areas. The model predicts environmental behaviors 



of chemicals under both steady-state (Level III) and dynamic (Level IV) conditions.  



Emission rates of D4, D5, and D6 



The SimpleBox model also requires emission rates of chemicals. European Chemicals Agency (2019) 



evaluated emission rates of cVMS based on the use, disposal, and treatment of cVMS in regional and 



continental scales (Table A1). To quantify back-deposition of cVMS, we mainly used an emission scenario 



where cVMS is released to air only. 



 



Table A1. Base emission rates of cVMS in Regional and Continental scales in tonne per year (fractions are 
in the parenthesis) 



Scales/Compartment D4 D5 D6 



Regional    
to Air 50.1 (96%) 1521.5 (99%) 230.6 (98%) 



to Water 2.1 (4%) 15.4 (1%) 4.7 (2%) 
total 52.2 (100%) 1536.9 (100%) 235.3 (100%) 



Continental    
to Air 501 (96%) 15215 (99%) 2306 (98%) 



to Water 21 (4%) 154 (1%) 47 (2%) 
total 522 (100%) 15369 (100%) 2353 (100%) 



Note: For more details, see European Chemicals Agency (2019). 



 



Mass flow rates at steady-state 



Mass flow rates are summarized in Table A2, including emission, inflow, outflow, removal, degradation, 



and transport between media (air-water, air-soil, soil-water, and water-sediment). 
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Table A2. Mass flow rates of D4 at steady-state when D4 is released to air in regional and continental 
areas (unit: kg s–1) 



 



  



Model SimpleBox, vs 4.01



Substance D4: Octamethylcyclotetrasiloxane



Scenario EUSES settings



Case defaults only



Emission Inflow Outflow Removal Degra air-water air-soil soil-water water-sed



dation transport transport transport transport



Regional Scale



air aR 1.6E-03 1.1E-03 2.6E-03 4.2E-08 7.7E-05 4.1E-11 5.5E-09



fresh water lakes w0R 0.0E+00 1.9E-19 6.0E-38 1.9E-19



fresh water w1R 0.0E+00 2.3E-12 6.5E-12 1.8E-11 2.5E-11 1.5E-12 1.7E-12



coastal sea water w2R 0.0E+00 7.6E-12 1.8E-11 5.6E-12 1.6E-11 8.7E-14



fresh water sediment sd1R 4.1E-13 1.3E-12 1.7E-12



coastal marine sediment sd2R 8.1E-15 7.9E-14 8.7E-14



natural soil s1R 0.0E+00 3.1E-15 1.1E-09 1.1E-09 5.0E-13



agricultural soil s2R 0.0E+00 5.1E-15 4.0E-09 4.0E-09 8.3E-13



other soil s3R 0.0E+00 1.1E-15 4.1E-10 4.1E-10 1.9E-13



Continental Scale



air aC 1.6E-02 3.9E-03 1.4E-02 3.1E-06 5.6E-03 6.8E-08 2.0E-07



fresh water lakes w0C 0.0E+00 6.9E-18 9.7E-35 6.9E-18



fresh water w1C 0.0E+00 6.9E-18 5.7E-11 7.3E-10 8.0E-10 5.6E-11 6.4E-11



coastal sea water w2C 0.0E+00 4.7E-10 2.5E-09 6.5E-08 6.7E-08 4.4E-11



fresh water sediment sd1C 1.6E-11 4.9E-11 6.4E-11



coastal marine sediment sd2C 0.0E+00 4.4E-11 4.4E-11



natural soil s1C 0.0E+00 1.1E-13 4.1E-08 4.1E-08 1.8E-11



agricultural soil s2C 0.0E+00 1.9E-13 1.5E-07 1.5E-07 3.1E-11



other soil s3C 0.0E+00 4.2E-14 1.5E-08 1.5E-08 6.8E-12



Global Scale - Moderate climate zone



air aM 0.0E+00 1.7E-02 1.1E-02 3.4E-06 6.3E-03 7.4E-08 1.7E-07



upper ocean water w2M 0.0E+00 2.9E-09 2.0E-08 5.7E-08 7.4E-08 7.6E-11



deep sea w3M 1.8E-08 2.1E-10 1.8E-08 8.1E-13



ocean sediment sdM 2.7E-16 8.1E-13 8.1E-13



soil sM 0.0E+00 4.7E-13 1.7E-07 1.7E-07 7.6E-11



Global Scale - Arctic climate zone



air aA 0.0E+00 3.5E-03 1.9E-03 1.0E-06 1.6E-03 9.9E-08 3.2E-08



upper ocean water w2A 0.0E+00 5.7E-09 6.3E-08 4.2E-08 9.9E-08 3.0E-11



deep sea w3A 6.3E-08 3.7E-09 6.0E-08 4.1E-12



ocean sediment sdA 4.5E-15 4.1E-12 4.1E-12



soil sA 0.0E+00 1.6E-13 3.2E-08 3.2E-08 3.0E-11



Global Scale - Tropical climate zone



air aT 0.0E+00 6.1E-03 2.1E-03 2.0E-06 4.0E-03 3.1E-08 7.6E-08



upper ocean water w2T 0.0E+00 1.2E-11 3.3E-09 2.7E-08 3.1E-08 2.3E-11



deep sea w3T 3.1E-09 1.2E-11 3.1E-09 8.7E-14



ocean sediment sdT 8.4E-18 8.7E-14 8.7E-14



soil sT 0.0E+00 1.5E-13 7.6E-08 7.6E-08 2.3E-11



1.7E-02 9.5E-06 1.7E-02



NET
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Physico-chemical properties of selected POPs 



 



Table A3. Physico-chemical properties of 14 selected POPs 



POPs Name logKAW logKOW logKOA kAIR (s–1) 



γ-HCH -3.68 3.72 7.40 2.87E-07 



α-HCH -3.30 3.80 7.10 2.87E-07 



Chlordane -1.85 6.10 7.95 2.52E-06 



BDE-99 -4.32 7.66 11.98 2.75E-07 



TCDD -2.69 6.80 9.49 3.77E-07 



Dieldrin -3.39 5.40 8.79 4.6E-06 



PCB-101 -2.43 6.80 9.23 1.67E-07 



PCB-180 -3.39 8.27 11.66 5.23E-08 



Endrin -3.58 5.20 8.78 4.6E-06 



Heptachlor -1.92 6.10 8.02 3.06E-05 



Hexachlorobenzne -1.16 5.73 6.89 8.45E-09 



Dichlorodiphenyltrichloroethane -3.47 6.91 10.38 1.72E-06 



2,3,7,8-tetrachlorodibenzofuran -3.17 6.53 9.70 1.27E-07 



CCl4 0.05 2.83 2.78 6.46E-10 
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Dynamic solutions of mass profiles of D4 in all media of all areas 



 



 



 



Figure A1. Mass profiles of D4 over time from pure conditions after D4 is released to air in regional and 
continental areas. 10 years of D4 emission to air in regional and continental scales followed by 
10 years of no emission. 
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Brussels September 20, 2019 



CES – Silicones Europe 



European Chemical Industry Council - Cefic aisbl  



Rue Belliard, 40, box 15 



1040 Brussels Belgium 



Tel: +32/2/436.94.55 
 
 
 
 



Re: CES-Silicones Europe restriction process concerns on 



• Octamethylcyclotetrasiloxane (D4),  



• Decamethylcyclopentasiloxane (D5),  



• Dodecamethylcyclohexasiloxane (D6) 
 
 
 
Dear Madam or Sir,  



CES-Silicones Europe (CES) is a non-profit organization representing all major producers of 
silicones in Europe. CES is sector group of the European Chemical Industry Council (CEFIC), 
the forum and voice of the European chemicals industry. We aim to develop and provide 
scientific information on silicone products from a health, safety and environmental perspective. 
Our mission is to raise awareness of silicones’ many contributions to wellbeing and lifestyle 
and their importance to the European/Global economy.  



We would like to adress the Silicone Industry’s concerns in the current restriction process. 
Indeed, we did not have access to the model inputs used by ECHA in the D4/5/6 modeling  
exercise, nor have the specific model outputs been made available to document any specific 
conclusions that may be adopted by the RAC . The industry has never been able to duplicate 
the DS’ modeling results. CES requested help from independant experts including Peter Fisk 
Associates and Professor Mick Whelan from Leicester University who also were unable to 
duplicate the model results presented by ECHA. We believe that the RAC may be drawing 
conclusions based on incorrect modeling of the data. 



 
We thank you in advance for your consideration. 



Yours sincerely,  



 



Dr. Pierre GERMAIN 



CES – Silicones Europe  



Secretary General 



 



 



 
 





https://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiH4IyA7s3kAhWP34UKHf0xDrYQFjAAegQIBhAD&url=https%3A%2F%2Fwww.pfagroup.eu%2F&usg=AOvVaw2mXC-pL-KkNOYw93RJH8gs


https://www.google.be/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=2ahUKEwiH4IyA7s3kAhWP34UKHf0xDrYQFjAAegQIBhAD&url=https%3A%2F%2Fwww.pfagroup.eu%2F&usg=AOvVaw2mXC-pL-KkNOYw93RJH8gs
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Re: CES Fourth input to ECHA Public Consultation on proposal for an Annex XV 
Restriction  
 
 
Substance names:  Octamethylcyclotetrasiloxane (D4), 



Decamethylcyclopentasiloxane (D5), 
Dodecamethylcyclohexasiloxane (D6) 



 
 
EC numbers: 209-136-7, 208-764-9, 208-762-8  
 
 
CAS numbers:  556-67-02, 541-02-6, 540-97-6  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Date: 20 September 2019  











www.silicones.eu 



 



 



3 



CES – Silicones Europe 
Rue Belliard 40 – 1040 Brussels - Belgium 



Tel. +32.2.4369455 PGE@cefic.be  www.silicones.eu 



 



CES respectfully requests that, prior to the RAC or ECHA taking any decision with 
regard to the relative importance of air emissions of D4, D5, and D6, the model inputs 
and outputs be provided to interested Stakeholders to allow confirmation and 
validation of the modelling that has been undertaken by the DS.   



 



As indicated in our previous submissions, CES highlights concerns with the environmental 
fate modelling and cannot reproduce the results presented in ECHA’s dossier or Annex B. 
CES offers to discuss these concerns with ECHA. 



 



Although we assume some modifications and refinements of the environmental fate 
modelling may have been made based on the initial concerns raised by the first deadline of 
the public consultation, the modeling inputs are not yet publicly available and there has not 
been any response to comments addressing the concerns or improving the transparency to 
allow further assessment of the accuracy and validity of this modeling approach and any 
conclusions drawn from it especially on the deposition potential of D4, D5 and D6.  This is 
not in line with well accepted principles of “Good Modelling Practice (GMP)” as outlined by 
Buser et al. (2012) which requires full transparency in specific input parameters and outputs 
to allow assessment of the accuracy and validity of the stated conclusions.    



 



CES would like to address the appropriateness of the SimpleBox Modeling 
performed by the Dossier Submitter (DS), in addressing the potential for these 
substances to remain unreacted in the regional and continental environment 
and potentially undergo deposition as a result of atmospheric releases.   



 



The DS acknowledges (as noted in section 2.4.2. The relative importance of releases to air 
versus the aquatic compartment of the Annex XV dossier) that “The estimates of 
environmental stock reported in Section 1.5.4 are not intended to be definitive estimates of the 
environmental behaviour of D4, D5 and D6 but rather indicative estimates of the proportion 
of substance releases that remains ‘unreacted’ in the environment after relevant fate 
processes are taken into account.” Further the DS suggests that  by “assessing two scenarios 
for each of the three substances, namely one scenario assuming emissions to both air and 
fresh water and one assuming emissions only to water that the influence of the additional 
atmospheric input to the fate, distribution and overall residence time of cyclic methyl siloxanes 
could be investigated.”  It is unclear how assessing these two scenarios provides any 
confidence in the influence of the additional atmospheric input.   The DS also suggests 
regional release of D4, D5 and D6 to air can lead to deposition to surface media (“It needs to 
be noted that the amount predicted to reside in water (regional scale) is likely to also be 
influenced by deposition inputs from air.”)  However, the DS does not provide any modelling 
outputs to support this statement.   



As stated in previous submissions, there are more scientifically credible model-based 
approaches to understanding long range transport (LRT) and deposition potential and these 
approaches typically take the form of calculating a chemical’s characteristic distant or spatial 
range and transfer efficiency. Wania, 2003 provided an alternative approach to assessing the 
LRT potential that explicitly takes into account the potential to deposit and accumulate in Arctic 
regions.  This was defined as the Arctic Contamination Potential (ACP) and it aimed to identify 
combination of chemical properties and emission scenarios that result in a chemical being 
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enriched in Arctic ecosystems.  GloboPOP, a dynamic model allowing for changes in emissions 
and environmental parameters over time, is routinely used for this type of assessment and 
provides a more scientifically sound assessment of both LRT and deposition potential.    



Xu and Wania (2013) and Xu (2019), applied this approach to D4, D5 and D6 and 
demonstrated although D4, D5 and D6 can travel long distances in the atmosphere, they 
have little potential for deposition to surface media in remote systems.  This was further 
confirmed by Kim et al., 2018 when the GloboPOP model again predicted low absolute ACP 
for D4, D5 and D6. 



 



CES believes the relevance of air emissions needs a more detailed assessment 
if any conclusions on the contribution of the potential for atmospheric 
deposition is to be included in the RAC opinion.  There should be a robust 
assessment of available monitoring data to confirm or refute modeling results, 
and a more detailed assessment of the reliability of the evidence provided by 
the study of Sanchís et al. (2015). 



 



The RAC has previously expressed uncertainty (ECHA, 2016) regarding the identification of 



D4 andD5 as “flyers”, meaning that they are transported long distances but do not back-



deposit to surface media, questioning if perhaps they should be identified as “hoppers”, 



indicating back-deposition occurs, with the consequent potential for adverse effects in the 



aquatic environment.  The DS has indicated that the conclusion that D4, D5 (and D6) are 



flyers “has been challenged by a study that described deposition of D4, D5 and D6 during the 



arctic winter and subsequent bioaccumulation in plants and animals (Sanchis et al., 2015a).”  



The DS also acknowledges that “although it should be noted that the findings of this study 



are themselves, subject to challenge within the scientific community (Warner, et al., 2015 



and Mackay et al., 2016; Sanchis et al., 2015a).”   We agree with the UK authorities that “the 



evidence that atmospheric deposition is a significant source of D4, D5 and D6 is weak 



and that the study of Sanchís et al (2015) does not provide reliable quantitative data.” 



 



In Annex A (Xu, 2019) we provide a more detailed scientific assessment of the results and 



reliability of the Sanchis et al., 2015 study.  A brief summary of the key points follows: 



 



1. The established view on LRTP/Deposition potential of cVMS based on physical 



chemical properties and using the most appropriate models (e.g. the OECD 



Tool by Wegmann et al., 2009 and GloboPOP by Wania 2003) - Xu and Wania 



(2013) and Xu (2019) applied this approach to D4, D5 and D6 and demonstrated that 



although D4, D5 and D6 can travel long distances in the atmosphere, they have little 



potential for deposition to surface media in remote systems.  This was further 



confirmed by Kim et al., 2018 when the GloboPOP model again predicted low 



absolute Arctic Contamination Potential (ACP) for the siloxanes. 



 



2. Comparison of the findings and conclusions by Sanchís et al. (2015a) to 



evidence collected in other remote regions.  The cVMS concentrations in Antarctic 



surface media reported by Sanchís et al. (2015a) were similar to or greater than 
those found in source regions in the Northern Hemisphere impacted by local direct 
emission to water and soil, and much higher than these in the Arctic. Two recent 
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reviews (AMAP, 2016 and Krogseth and Warner, 2019) conclude “even under Arctic 
conditions, atmospheric deposition of cVMS is unlikely to occur due to its inherent 
volatility and “There is no evidence that cVMS deposit to surface media to a 
significant extent, not even under polar environmental conditions.” 
 



3. Comparison of the findings and conclusion by Sanchis et al., (2015a) to 



monitoring data in source regions.  cVMS concentrations reported in biota 



collected in Antarctica (Sanchís et al. 2015a) were similar to or greater than those 



found in source regions in the Northern Hemisphere, known to be impacted by local 



direct emission to aquatic ecosystems.  



 
4. Comparison of concentration ratios of different cVMS compounds with known 



emission profiles of cVMS into the environment.  cVMS concentrations reported 



by Sanchis et al. (2015a) in krill and phytoplankton samples do not correlate with 



known emission profiles of cVMS into the environment. 



 



5. Validity of the proposed Snow Scavenging mechanisms for deposition.  The 
relevance of snow scavenging for the transfer of airborne D4 and D5 to snowmelt 
water has recently been investigated directly under controlled conditions in a 
laboratory study by Xu and Vogel (2019).  As summarized in the attached detailed 
scientific assessment snow scavenging is not a valid mechanism for deposition of 
cVMS.   
 



6. Major study quality control weaknesses of the Sanchis, et al. study 



Additionally, the integrity of their study appears questionable because:  



(a) Samples were collected in 2009 as part of monitoring program on legacy POPs, 
not specifically for VMS; 



(b) Techniques for reducing background VMS contamination in the laboratory were 
not used;  



(c) Sample processing may have been inappropriate;  



(d) field blanks may have been inappropriate;  



(e) extremely poor QC of data presented in the paper, with inconsistent data and 
questionable and biased statistical relationships 



 



CES requests consideration of modelled concentrations and whether the modelling 



findings of concentrations from air deposition in relevant compartments are 



meaningful at a practical level.   



 



For volatile compounds released to air there will always be some partitioning between air and 



surface media. Multimedia models such as SimpleBox will never predict zero flux between 



one compartment and another, or zero mass in any compartment. However, the extent to 



which this is meaningful at a practical level may depend on whether subsequent predicted 



concentrations are (a) detectable and or (b) above some toxicological level of concern.  The 



attached report (Annex B) has evaluated back-deposition of D4 (as an example) when 



released to the atmospheric compartment.  In order to evaluate the deposition of D4, the 



SimpleBox model (ver. 4.01) was employed because this model was used by the Dossier 
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Submitter and can, when properly parameterized, be used for screening-level risk 



assessments to explicitly describe the behaviours of chemicals in the environment as well as 



other important physical and chemical processes (Hollander et al., 2016).  Emission rates as 



cited in the Annex XV dossier that are based on the use, disposal, and treatment of D4 on 



regional and continental scales were utilized.   We estimated the mass and mass fractions of 



D4 in air and various surface media in different environments arising from atmospheric 



emissions only.  The other release rates were set to zero, so that the output would only take 



account of the atmospheric emissions.  The predicted mass of D4 in air is >5 orders-of-



magnitude greater than those in other media. This indicates that back-deposition from air to 



surface media is negligible in all areas. Due to the negligible back-deposition from air to 



surface media, concentrations predicted in soils, waters, sediments in all areas are >5 



orders-of-magnitude below detection limits. As an example of how low these predicted 



concentrations are, a simple analogy can be done to put this in perspective.  The Simplebox 



modelling predicted the concentration of D4 in Arctic sea water to be 9.2 x 10-8 ng/L.   If we 



assume a detection limit of 9.2 ng/L, you would need 10^8 L to get enough mass of D4 to just 



DETECT it. This is 100000 m3.  The volume of a typical Olympic sized swimming pool is 



2500 m3.  This means you would need to filter and trap 40 Olympic pools worth of water in 



order to be able to detect D4 in Arctic sea water. 



 



Given that these predicted concentrations are so low that they cannot even be measured 
using robust analytical techniques are the substances to be considered realistically present 
in surface media? 



Any model can be used to predict infinitely low concentrations, but it should always be 
questioned as to the meaningfulness of these predictions. 
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Annexes 



Annex A: Xu S. (2019) In-depth scientific review on monitoring data for volatile 



methylsiloxanes in the Antarctic Region 



Annex B: Kim, J. (2019) Back-Deposition Potential of Octamethylcyclotetrasiloxane (D4) 
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